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fertilizers 
for 
early bite 





This spring, it is more important than 

ever to shorten costly winter feeding by 
getting your stock out to grass as soon 

as you can. 

Grow extra-early grass with I.C.I. nitrogen 
fertilizers—it does not matter in what form 
provided you apply enough nitrogen as 
soon as you can get on to the land. 


Take notice of two important new [.C.I. 
fertilizers:- ‘Nitro-Chalk’ 21, for farmers who 
want a highly-concentrated straight nitrogen 
fertilizer at a most favourable price, and 
‘Kaynitro’, containing nitrogen and potash— 
the ideal fertilizer to follow basic slag. 

Be sure that I.C.I. fertilizers are on the 

farm when the grass needs them! 





‘Nitro-Chalk’ 2! 
*Nitro-Chalk’ 15.5 
‘Kaynitro’ 

‘C.C.F’ 


Sulphate of ammonia 
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Plants 
must 














have 
MANGANESE.... 


e « « Manganese deficiency 
is widespread in British farms, 
gardens and orchards—chiefly on 
naturally chalky or overlimed soils. 
The commonest symptom of the deficiency 
is chlorosis (yellowing) between thé 
veins of the plant leaves. Failure to correct 
the deficiency will lead to reduction of 
yields and even complete crop failure. 


fe Get your Manganese 
Sulphate from your 

local agricultural merchant 
who will also advise you 


on ethod. of ppli 











CABBAGE 
Manganese deficiency in 
cabbage. Severe chlorotic 
‘marbling’ between leaf veins. 


OATS 
*Grey speck’ of oats. 


Chlorotic patches appear as 
streaks or stripes. 











Chemical & Carbon Products Ltd 


14J, NEW BURLINGTON STREET, LONDON, W.1. TELEPHONE: REGENT 1921 
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Farmer saves £46 a year 
with electricity 





for milking, lighting and pumping 





Issued by the British Electrical Development Association, 2 Savoy Hill, London, W.C.2. 


Please mention AGRICULTURE when corresponding with Advertisers 





Some time ago, a Yorkshire farme 
installed electric motors for his wate 
pump and milking machine and put in 
electric lighting. The cost of fuel for th 
engines he had previously used, and for 
the paraffin lamps, totalled 24/- a week, 
compared with his present electricity 
cost of 6/- weekly. 

The saving in running costs paid for 
the entire installation in just over 8 
months, and now brings an annual saying 
of £46 a year. More than that, the farmer 
now saves a great deal of valuable time 
which he and his worker used to lose in 
the morning—time in which to do th 
work that even electricity cannot do. 

But think of all the jobs electricity can 
do! Worth looking into? 


It pays to use 
more 


electricity 


Electricity is clean, efficient and economical. 
It saves time and money. It can free skilled 
labour. It increases productivity. In a hundred 
different ways, it pays. 
For expert advice consult your Electricity 
Board. They will be glad to help you. 


Electric lighting in a farmyard 
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POPLIN, 
van 


For about eightpence a day, the 
300w. BTH dull-emitter infra-red 
heater provides penetrative warmth 
for the winter rearing of an average 
littet.of piglets from birth to eight 
weeks old. Alternatively, it is 
suitable for brooding up to one 
hundred day-old chicks, and for 
general use on the farm where 
local warmth for young livestock is 
required. Larger units rated at 600 
watts are also available (with pilot 
light if required). 





PYROFLECTOR 
Infra-Red Heating Unit 


List prices 
300 watt 3156 
600 watt (with pilot light) 189 
600 watt (without pilot light) £6 16 6 
complete with suspension chain 
and connecting cable. 
Full particulars from Agricultural Section 


tHe BRITISH THOMSON-HOUSTON compPaNyY LIMITED > RUGBY - WARWICKSHIRE 
Member of the AE! group of companies Ase 
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Weeds controlled 
Yields improved 
Proved by results ! 


Successful growers 
regularly rely on 
DN B P—today’s 
established control 
for weeds in Peas 


wt 
°* 


THE SPOT 
for the most active herbicides. 





A. H. MARKS & CO. LTD., WYKE, BRADFORD 
Established 1875 Telephone: Bradford 76 372-3 Telegrams : Colour Wyke 
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In the interests of factual reporting, occasional 
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prietary products may be inevitable. No endorsement 
of named products is intended, nor is any criticism 
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“Nuffield Four, 
the best all-rounder — 
you can buy” | 
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Yes: The tractor that is best at every 
farming job has not yet been made. 
Experienced farmers know this, and 
buy their tools, like any other crafts- 
man, to suit the broad requirements 
and characteristics of their farming 
work, 

The choice, therefore, of more and 
more farmers who buy a tractor on 
this reasoning is Nuffield Universal 
Four. 

Ample power with the B.M.C. Diesel 
and wide adaptability make the 
“Four” really versatile. Why not ask 
your Nuffield Dealer to arrange a 
demonstration? 

Twelve Months’ Warranty and backed by B.M.C. 

Service — the most comprehensive in Europe. 


UNIVERSAL 


FOUR 


YOUR SECOND TRACTOR? 
—Ask to see the NUFFIELD THREE 


MORKIS MOTORS LTD. (AGRICULTURAL DIVISION), COWLEY, OXFORD 
Overseas Business: Nuffield Exports Ltd., Oxford and 41-46, Piccadilly. London, W.1 0.146 
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Grassmanship 


TAN Moore, M.SC., PH.D., N.D.A., DIP.AGRIC.(CANTAB) 


Principal, Seale-Hayne Agricultural College, Newton Abbot 


Some of the lessons learned, snags found, and triumphs experienced in ten 
years of grassland farming at Newton Abbot. 


Wua~T is our greatest asset in farming? Without a doubt the answer is good 
grass, but the question then arises: are we making full use of this asset and 
exploiting it to the utmost? Those farmers who produce and use grass to best 
advantage certainly give force to the argument that it is the cheapest food for 
cattle and sheep. Alas, they are very much in the minority. But then for 
generations grass has been regarded as a natural covering for much of the 
earth’s surface, the obvious return for rent paid, rather than as a crop to be 
tended and garnered with the same skill and devotion as one automatically 
accords to, say, wheat, potatoes or sugar beet. What a vast difference it would 
make to our outlook on grass if our daily bread was directly dependent on 
its successful cultivation. True, it requires far more skill to be a first-class 
grassland farmer than it does to secure the highest level of production from 
arable farming, because the complex animal factor is superimposed on culti- 
vations, fertilizing, harvesting and the like. The skill of the grass farmer has 
been discounted for far too long and, I firmly believe, to our cost nationally. 
But there are really first-class grassland farmers dotted around the country 
and they are a joy to meet, for their enthusiasm knows no bounds, their skill 
and ingenuity and knowledge are outstanding, and the financial side of their 
business is undoubtedly very sound. 

For the past ten years the grass crop has been the most vital on the College 
farm. It has been subjected to all manner of treatments and practices, and 
full records of reaction and production have been kept. Well, what lessons 
have been learned, what snags encountered, what triumphs experienced, what 
still remains unsolved? 


Establishing the ley 


To begin with, every ploughable acre is ploughed regularly and a four-year 
ley is the mainstay of grassland output. In this way a high level of output is 
maintained and we have a long grazing season, which is in line with results 
throughout the country. Many and varied have been the seeds mixtures sown. 
The methods of sowing away have ranged between undersowing and dis- 
pensing with the cereal nurse crop, sowing in spring and mid-summer, whilst 
the treatments meted out to the swards have covered the full scale of possi- 
bilities. The outcome of this work is that I am beginning to think that the 
Cockle Park and timothy / meadow fescue types of mixtures are likely to suit 
practically all our needs. The single grass, single clover type of mixture sown 
at a low rate of seeding suffers excessive competition from a cereal nurse crop 
and from weeds, under our conditions of high rainfall and heavy soil. Not 
less than 20-25 Ib of seed per acre has been shown to be necessary under 
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GRASSMANSHIP 


these conditions, and I have noted similar results in many parts of Britain 
under very different conditions. 

Economy of seed, in my view, is a short-sighted policy. No one questions 
the value of the newer herbicides in keeping grassland relatively free from 
weeds. But why give the weeds the chance of establishment, and why incur 
the additional expenditure of weed control, when by sowing more seed, 
selecting the nurse crop with care and getting stock on to the newly estab- 
lished “seeds” as soon as possible to encourage tillering and a knitting 
together of the sward, this can be avoided? A light seeding of a stiff-strawed, 
early-ripening spring wheat or barley has proved most successful as a nurse 
crop. The grass mixture must be sown at the same time as the cereal if it is 
not to suffer undue competition from it. Good results have followed sowing 
on bare ground, but the cash value of the cereal nurse crop is not to be 
despised and must often be the determining factor in deciding whether to 
undersow. Spring seedings have proved more successful than summer, largely 
because the early and continuous grazing by stock then possible has helped 
to promote a close-knit sward. Mid-August, even in this climate, is the latest 
date for sowing in summer to ensure good establishment before the onset of 
winter. 

Really early grazing is best secured in these parts with a special-purpose 
crop, say H.1 or Italian ryegrass or these grasses sown with some rye. In 
a high rainfall area on heavy land the danger of serious poaching is 
ever present with early grazing. Such damage on a catch crop can be 
erased—on a ley it can be serious and lasting. The early catch crop after 
grazing can be ploughed and cultivated in good time for sowing, say, kale 
or rape. 

In establishing the ley a clean, fine, firm seedbed is still as important today 
as it was when our forebears used horses, labour was both very plentiful and 
cheap and a real pride was taken in starting with a perfect seedbed. The vital 
importance of a tight, well-consolidated seedbed has been demonstrated time 
and again here, and if this is important under our favourable conditions for 
establishment, how much more important is it likely to be on puffy soils in 
districts of lower rainfall. 

The need for high fertility for the grass crop is crystal clear. Lime, phos- 
phate, potash and nitrogen, according to soil needs, are essential, and particu- 
larly is it necessary to have readily available plant food in the seedbed. Once 
the ley is established, generous use of nitrogenous fertilizers as a tool, yielded 
skilfully, gives rewarding outputs of herbage. We have had clear evidence of 
the vital role of both phosphate and potash when a ley is to be cut repeatedly 
for silage. The value of farmyard manure should not be discounted either. 
Many examples have been noted where an application of well-rotted dung to 
a rather thin “take” has improved the sward sufficiently to merit its remain- 
ing down. There is also abundant evidence that much more extensive use of 
farmyard manure on grassland can be justified. 


Making best use of the crop 

Growing grass is one problem; fully utilizing the crop is another, and in 
my experience much more difficult. We have obtained high levels of milk 
production per acre with both the electric fence and paddock grazing. With 
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GRASSMANSHIP 


successive grazings in one season the wastage due to soiling progressively 
increases. Alternating a cut for silage or drying, or hay, with grazing and the 
use of sheep to give greater scope for manipulation of the grazing, goes a 
long way towards solving this problem. 

The essence of the grazing management should be to offer to the high 
producers—both milk and meat, and especially the young stock—untainted 
herbage. Here lies the secret of successful use. There is no fixed pattern that 
can be followed in all cases, and, realizing the problem, farmers must suit 
their management to the circumstances rather than expect the stock to adjust 
themselves to a low standard of grassmanship. The breadwinner in the home 
invariably receives special consideration, and so on the farm the “bread- 
winners” or “money spinners” merit planning and forethought to meet their 
particular needs. The regular use of gang-mowers or mowing machines to 
keep the sward in a dense, leafy condition may not be acceptable to econo- 
mists, but it does ensure the right type of herbage and, incidentally, help 
materially in the ever-present problem of spreading dung pats. Plot trials and 
observations in the field suggest that if one can leave a 2-inch stubble when 
grazing or mowing, the recovery of growth is much speedier, and total pro- 
duction over the year may be as much as 20 per cent higher. When animals 
are grazing, this is by no means easy of achievement, but well worth the pains 
taken. The lower the rainfall, of course, the more important becomes the 
need to avoid baring the sward. Even under our relatively ideal conditions 
for growing, cutting too close with a forage harvester has seriously affected 
re-growth. 

Well, you may ask, what sort of results have been achieved from the grass- 
land on the College farm? In the following table some typical examples are 
given of the yields of utilized dry matter per acre for certain fields. 


Table I 
Field Yield per acre 

acres cwt 
Big Field 18 47 
Bradmores 18 42 
Wet Meadow (Perm. grass) 8 44 
Twelve Acres 10 40 
Pitstones 15 44 
Green Park 44 58 


National average approximately 23 
On the score of milk production from pasture during the summer only, the 
following table indicates how far we have gone. The target has not yet been 
achieved. 


Table 2 
Concentrates fed Percentage 
Year cdg an ae d per gallon milk from 
g 8 ¥ produced pasture 

gal lb 
1956 211 24,912 0-91 773 
1957 205 21,017 0-93 78-4 
1958 200* 20,600 0-60 84-0 


On gaa time of writing the dairy herd is still at pasture and these figures are taken to the 2ist 
‘ober. 
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Unsolved questions 


Lastly, what of the problems remaining unsolved? We are still seeking 
answers to a number of problems concerning animal health, and trying to 
obtain precise information to assess the optimum appetite for grass of 
cattle and sheep and an explanation of the variations in production at dif- 
ferent times of the year on what is, to all intents and purposes, first-class 
pasture. Nor do we know the maximum quantity of fertilizer justifiable, or 
the precise nature of the mixtures to be applied. We have not found out how 
to make the time to perform essential tasks at the right moment. To ensure 
that seedbeds are really clean for seeding out when cereal crops are waiting 
to be drilled, to cut the ley at the right time to ensure a “cake substitute” 
silage, when kale must be drilled—a host of other examples wiil spring to the 
minds of readers from their own experience. In spite of all the aids to farm- 
ing at our disposal, to ensure “timeliness” is perhaps our greatest problem. 


Zero Grazing on a Cheshire Farm 


A. CALDER, N.D.A. 


National Agricultural Advisory Service, Cheshire 


Zero grazing, together with a system of grassland management based on 
a gang-mower, has turned a fall in stocking rates into an increase on 
Mr. L. C. Chadwick’s Cheshire farm. 


THE various advantages and disadvantages of zero grazing, with the interim 
results of an experiment in zero grazing carried out at the Edinburgh School 
of Agriculture during the summers of 1956 and 1957, were recently described 
in this JOURNAL by Runcie.* The purpose of the present article is to describe 
the results obtained by changing to a zero grazing system on a farm scale. 

Mr. L. C. Chadwick of Kinnerton, near Chester, has been using zero graz- 
ing for the past three years and considerable experience has been gained in 
the techniques involved. The farm is some 180 acres in extent, with a further 
34 acres about two miles from the main holding. It is all on heavy boulder 
clay, with generally poor drainage; indeed the 34 acres of attached land is so 
low as to flood in a wet season. The water-table over the whole area is very 
high during a large part of the year, and the land is inherently fertile. 

The previous system of management involved the intensive use of leys and 
some permanent pasture, with a high level of fertilizer usage to obtain maxi- 
mum production of grass. But excessive poaching, especially on the leys in 
long spells of wet weather, made it necessary to reseed larger acreages each 
year to maintain production. This did not happen often, but the damage was 
chronic and in many cases cumulative, particularly to soil texture and plant 
vigour. The expense of reseeding large areas, and the depressing tendency on 





* Zero Grazing of Dairy Cattle. K. V. RuNcte. Agriculture, 1958, 65, 129-32. 
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ZERO GRAZING ON A CHESHIRE FARM 


stocking rate, made it essential to look for some other method of grassland 
management which would keep the grass in a more permanent condition and 
yet achieve yields normally associated with ley farming. The answer was 
found in zero grazing together with a system of grassland management based 
on a gang-mower: it has now been in operation for three years and during 
that time the land has not suffered treading by any hoof. This applies to the 
whole of the farm, except some 20 acres set aside for the use of pigs and 
some riding ponies. 


Grassland management 


Grass is cut at what is believed to be the ideal nutritive stage of S-6 inches 
high. Grass surplus to the summer requirements of the dairy herd is made 
into short grass silage by the gang-mo loader. The effect on the grassland in 
three years has been remarkable. At first, many of the leys were very gappy 
and sparse, the clovers and many of the grasses had been trodden out and 
there were signs of depression of the clovers by the system of management 
involved in producing large bulky crops of grass before cutting. These leys 
have now become exceptionaliy dense, the clovers have returned and are very 
virile, and rough-stalked meadow grass, indigenous on this type of land, has 
filled up many of the gaps. Contrary to expectations, the rough-stalked 
meadow grass, in association with the clover and the system of management, 
has given some very good yields. 

Of the sown species of grass, timothy and meadow fescue are popular be- 
cause of their palatability and ability to recover quickly after cutting. Peren- 
nial ryegrass is also used but tends to become stemmy in mid-season; it may 
have the advantage of being more permanent, but the main hopes are being 
placed on the timothy and meadow fescue type of ley. It is still too early to 
say whether this policy is correct and an open mind is being kept on the sub- 
ject, pending the results of trials with various species now in progress. During 
the season, up to eight cuts of grass are taken, and yields of two to three tons 
an acre per cut of green material are obtained with this dense sward at 5-6 
inches in height. Recovery after cutting is very quick, and in the growing 
season only ten days need be left between the cuts. First cuts are usually 
made in April and cutting continues until November, or later if growth and 
ground conditions permit. Surplus grass goes into the silage pits from the 
very beginning of the season. 

The nutritive value of the grass remains fairly constant throughout the 
season. This has been shown not only by chemica! analysis, which reveals 
protein contents varying between 20 and 26 per cent over the whole summer, 
but also by the ability of the cows to maintain milk yields off grass long after 
the normal spring flush has finished. 

Dressings of well-rotted pig and cow manure have been given during the 
winter when possible, but a good deal of manure not needed by the all-grass 
system of husbandry is sold to a neighbouring market garden. A basic dress- 
ing of 4 cwt complete fertilizer is given in March, comprising some 40 Ib 
of nitrogen, 40 of phosphate and 48 of potash. This level of phosphate and 
potash has proved adequate up to now, but a close watch is kept on the 
clovers to ensure that fertility is being maintained, and the rates of applica- 
tion will be increased if this appears necessary. Additional top dressings of 
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nitrogen are apparently not necessary, as enough is provided by the prolific 
clover growth encouraged by the system of management. 

Silage is made in six large pits and, additionally, in stacks if necessary. The 
usual production of silage is about 1,000 tons annually. The pits are concrete 
lined and in pairs, with a concrete ramp between each pair to make unload- 
ing possible without hauling the loads of grass over the pits. With short 
grass, over-consolidation is easily possible: the provision of the unloading 
ramps overcomes this difficulty. For a further insurance against underheated 
butyric silage, sodium metabisulphite is used as an additive, and extremely 
palatable silage has been made in large quantities without the heat rising 
above 75-80°F. The additive is efficiently mixed with the grass by a feed 
hopper on the elevator of the gang-mo loader. Dry matter in samples 
analysed is usually about 22-25 per cent and proteins round about 20 per 
cent. 


Housing and feeding the cattle 


The dairy herd consists of 96 cows—76 Canadian Holsteins and 20 Ayr- 
shires. Followers from the Holsteins are retained, and at present number 44 
animals of varying ages. The cows are housed in two yards, one of which is 
totally and the other partly covered. The central feeding passage can take a 
tractor and trailer, and the animals are fed in troughs through yokes. Total 
yard accommodation amounts to 100 sq. feet per cow, of which 70 sq. feet is 
bedded lying area. The concrete exercise area near the feed troughs is cleaned 
daily by a rear-mounted tractor scraper into a sunken midden at one end of 
the yards. The cows are milked through an eight-stall, eight-unit abreast par- 
lour, the standings of which are sixteen inches higher than the operating area. 
Milk is taken by pipeline direct to the cheese room. The young stock are also 
housed in partly covered yards. 


Strict rationing 


Feeding policy is based on the accurate rationing of bulk and concentrated 
food throughout the year. During the summer the aim is to feed about 120 Ib 
of grass a day per head, in two feeds. This usually means diverting two loads 
of grass from the silage pits to the feeding troughs. This weight of grass is 
considered sufficient to provide maintenance plus four or five gallons of milk. 
Over and above this, a starchy concentrate is fed in the milking parlour. This 
policy is adopted during the whole of the grass-feeding season, and is made 
possible because excellent grass is available for a long time, and the cows 
need less energy—not having to go out to graze. 

During the winter, about 112 Ib per head of silage is fed each day, in two 
feeds. This is sufficient to provide maintenance plus three gallons of milk, 
and because of the high protein content of the silage a concentrate mixture 
having a high starch content is used. Minerals are fed in the mixture, and 
rock salt is available in the feed troughs. 

As a result of this feeding policy, the true average yield—that is, the total 
milk produced divided by the total number of cows on the farm—is 1,039 
gallons, and this was achieved with the use of 1-9 Ib of concentrates (all 
bought) per gallon of milk produced. The stocking rate is 1-8 stock acres per 
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ZERO GRAZING ON A CHESHIRE FARM 


cow equivalent, all in the form of grass for mechanical grazing or silage. 
Calvings are spread over the whole of the year. 

The effectiveness of the feeding policy is perhaps shown most markedly by 
the evenness of the daily milk production over the whole year. In fact, the 
peak occurs during August and early September, no doubt because of the 
quality and cleanness of the grass available. 

Sometimes during the summer, conditions are too wet for the grass cutting 
machinery to work satisfactorily. The position has been considerably eased 
this year by using the smaller type of gang-mower, having two units instead 
of three; this machine will work under ground and crop conditions much 
worse than the larger machine would tackle. If, however, ground conditions 
make it impossible to cut even with the smaller machine, silage has to be fed. 
This has occurred once during each of the three years since the system 
started. The change of diet has not shown any appreciable effect on the milk 
yields or on the cows themselves. 


Animal health 


As regards animal health, the record of troubles is practically nil. There 
has been one case only of bloat in the three years. The animals have a healthy 
appearance, and the bloom on their coats has been noted by the many visitors 
to the farm. The condition of the animals’ feet is very good. 

There are, of course, difficulties in this system, just as there are in others. 
For instance, cows may well refuse grass cut from the permanent pastures 
because of the presence of some buttercup. One must remember that the 
grazing animal is highly selective, whereas under soiling conditions no 
grazing selectivity is possible. This has meant that the permanent grass has 
had to go into the silage pits, and the leys used for grass feeding. After three 
years’ treatment with the gang-mower, however, there is much less buttercup, 
and this year permanent grass has been accepted by the cows without trouble. 

Gateways and culverts have had to be enlarged to permit free passage of 
the gang-mower without converting it into its travelling position. The need 
for water troughs and inter-field boundaries has been virtually eliminated. 
No additional staff have been employed since zero grazing began. Four men 
carry out all the field work and duties connected with the herd. On the whole, 
it can be said that the system has worked extremely well under the conditions 
of soil and climate here encountered, and has been a real benefit to the profit- 
ability of the farm. The real proof of its success lies in the ability of the farm 
to carry greater numbers of stock. The stocking rate has increased from 2-14 
stock acres per cow equivalent in 1954 to 1-8 stock acres per cow equivalent 
in 1958, and a further increase in stock is expected in the near future. It 
would be true to say that, had the old system of management continued, the 
stocking rate would have had to be curtailed further, because of accumula- 
tive losses through poaching. In this respect, therefore, the marrying of the 
gang-mower system with zero grazing in the hands of capable management 
has been an unqualified success, pioneered as a result of original and logical 
thought being given to the problems involved. 

My thanks are due to Mr. Chadwick for permission to publish this article and for 
the assistance he has given me in its preparation. 
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Quality in Herbage Seeds 


F. R. HORNE, C.B.E., M.A., N.D.A. and A. F. KELLY, B.SC.(AGRIC.) 
National Institute of Agricultural Botany 


An O.E.E.C. system for varietal certification of herbage seed has now 
been adopted by fourteen European countries after preparatory work by 
the N.I.A.B. It is on trial for five years. 


THE success or failure of any crop depends to a very large extent upon the 
seed. Deciding which variety to grow is perhaps the most important step the 
farmer takes when planning his crop. Farmers have long realized the im- 
portance of variety in crops which are harvested for direct sale, since they 
can easily see that varieties differ in yield and quality. More recently they 
have been increasingly aware of the importance of variety (or strain) in fodder 
and herbage crops—grasses, clovers and lucerne. 

Of course, it is not so easy to see differences between varieties of herbage 
plants as it is between varieties of cereals. When used either as pasture or hay 
for feeding to livestock, the differences in yield and quality are not so ob- 
vious, since the animals themselves may vary in efficiency and major differ- 
ences may occur through the system of management. But tests which have 
been made to find some of the characters which are important in herbage 
varieties have revealed fundamental differences in their value for particular 
purposes. For instance, some of the extra leafy Aberystwyth varieties of 
cocksfoot and timothy have made possible new systems of husbandry to pro- 
vide late autumn and winter grazing. Some of the best varieties have been 
produced by plant breeders both at home and abroad, following the pioneer 
work at the Welsh Plant Breeding Station by Stapledon, Jenkin, Beddows 
and others. 


Local and bred varieties 

In the past some of the most valuable of the older varieties of herbage 
plants were produced by farmers who had for many years adopted certain 
special management practices. Many of these local varieties, as they have 
been called, are still extremely valuable today, as for instance the Kent in- 
digenous wild white clover, and Montgomery red clover. 

It is, however, mainly to plant breeding that we must look for future 
improvements. Varieties for particular purposes, such as very early spring or 
mid-season grazing, or which are particularly resistant to diseases or pests 
such as clover eelworm, can be obtained more quickly by modern plant 
breeding methods than by the slow process of natural selection. Many new 
varieties from breeding stations at home and abroad are already on the mar- 
ket, and more are being tested and may appear quite soon. 


Trueness to type 
When the farmer has chosen varieties to suit conditions on his farm, he 
should be able to buy seed which is correctly named and true to type. 
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QUALITY IN HERBAGE SEEDS 


Herbage seeds are difficult to multiply without degeneration: most of the 
species are cross-fertilized, so that plants which are not true to the variety 
can frequently occur, and under continuous seed growing the less desirable 
“off-types” tend to increase at the expense of the true. So it is important to 
limit the number of generations of reproduction before the seed is sold to the 
farmer. 

At the request of both farmers and seed merchants, voluntary certification 
schemes have been introduced, and have been very well supported in this 
country. These ensure that seed crops shall be grown only from authentic 
seed stocks, and have provisions which guard against cross-fertilization and 
mixture. In this way “certified seed” provides some assurance of correct de- 
scription and “British Certified Seed”, which carries a well-known and dis- 
tinctive label and trade mark, enjoys a high reputation both in this country 
and overseas. 


Certification and the O.E.E.C. 


Other countries have also introduced seed certification schemes. Some of 
these are similar to our own, but others differ fundamentally. Thus a large 
number of the grades and descriptions of seed in Europe are difficult to 
interpret in international trade. There have been some disappointments be- 
cause buyers have misunderstood the meaning of descriptions such as “certi- 
fied” on invoices or labels. This problem was discussed in the Organization 
for European Economic Co-operation; as a result, the N.I.A.B. at Cambridge 
was asked to draft suggestions for bringing some uniformity into varietal 
certification in international trade. 

Work on this subject, known as “Project 215”, began in the autumn of 
1954, and the first draft proposals were submitted to O.E.E.C. early in 1955. 
During the next two years discussions were held between those closely con- 
cerned with seed certification in the different countries to improve the draft. 
As may be imagined, it was no small task to reach agreement among the 
fourteen countries concerned. It is, however, a pleasure to record the spirit 
of goodwill which prevailed throughout these negotiations, and enabled a 
compromise solution to be found which satisfied all points of view without 
weakening the value of the proposals. 

When general agreement on technical problems had been reached, the 
draft proposals were circulated to the member Goverr rents of O.E.E.C. for 
comment. Trade organizations were consulted, and both at home and abroad 
the reaction was generally favourable. The council of O.E.E.C. therefore 
agreed that the rules should be given a trial for five years, to see how the 
system worked in practice. This trial period begins with crops being grown 
for harvest in 1959. 


Voluntary scheme 


Participation in the new scheme is entirely voluntary, although countries 
which operate it must, of course, undertake to follow the rules when they use 
the official international labels. These agree very closely with those of our 
National Scheme for Comprehensive Certification of Herbage Seeds, and seed 
which qualifies as “British Certified Seed” will be able to qualify also for 
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the O.E.E.C. labels and certificate. For this purpose the particular seed lot 
will need to be sampled officially and the special O.E.E.C. labels attached by 
the sampling officer. 

The sample will be submitted to the customary tests for germination and 
purity, and will also be used to sow a “post-control” plot in the trial grounds. 
The plants will then be compared with some grown from authentic seed of 
the variety in question, and the results of this field test will be available to 
the buyer of the seed. 


Standard international labels 


The O.E.E.C. certificates and labels are intended to give a clear indication 
of the number of generations the seed has been grown since leaving the direct 
supervision of the breeder. Seed coming direct from the breeder and intended 
only for further multiplication—the equivalent of “stock seed” of the Aber- 
ystwyth varieties—will be designated “basic seed”, and will bear white labels. 
The next generation, harvested from fields sown with basic seed, will be 
called “certified seed—first generation”, and the labels will be blue. 

Where multiplication for a limited number of further generations has been 
accepted by the certifying authority, in consultation with the breeder, the 
produce will be known as “certified seed, . . . generation”, the number of 
generations being stated. These labels will be red. 

This system is simple, and tells the purchaser clearly the quality of the seed 
he is buying. In addition, any question as to the authenticity of the seed lot 
can be settled by reference to the “post-control” plot. 


Other advantages 


The new agreement has other advantages, perhaps the most important 
being the emphasis given to the importance of starting seed production with 
authentic basic seed. Varieties bred in this country cannot be grown for seed 
abroad for certification under this scheme, without the full agreement of the 
breeder. This should do much to eliminate some of the wrongly-described 
seed lots which have been produced in the past, so giving additional protec- 
tion to producers at home. 

Producers and merchants in this country should find the new system of 
value in promoting and assisting our growing export trade in high quality 
seed, while those who buy seed of named varieties from abroad will no doubt 
find the additional safeguard of the O.E.E.C. certificate an advantage. 

It may be possible as time goes on to improve the present rules in the light 
of experience, and O.E.E.C. have provided that there shall be an annual 
review for the next five years. It hopes that during this period sufficient 
experience will be gained to show just where the scheme is working well, and 
where it needs some slight change to meet the full needs of the seed industry. 

















Labour Requirements for Sugar Beet 
J. S. Nix, M.A. 


School of Agriculture, Cambridge University 


Mechanical thinning and harvesting can be worth while on as little as 
8-10 acres of sugar beet, says Mr. Nix, even if yields are reduced by a ton 
an acre. 


SuGaR beet is one of the most extravagant of farm crops in its use of labour. 
Over the past thirty years, however, the labour requirements of the crop have 
steadily fallen. The first major decline occurred when tractors began to 
replace horses—when, for example, each ploughing only took two or three 
hours an acre instead of ten; the second happened in more recent years with 
the advent of mechanical harvesting on a large scale. 

Some of the relevant figures, which have been obtained from periodic 
surveys carried out in the Eastern Counties, excluding the Fens, are shown 
in Table 1. The first survey, carried out on light to medium soils in the early 
years of beet production in this country, showed an average requirement of 
235 labour-hours and 128 horse-hours per acre. Fourteen years later, in 1942, 
a survey covering both heavy and light soils gave averages of 215 labour- 
hours, 71 horse-hours and 8 tractor-hours per acre. In ploughing, 2-3 tractor- 
hours replaced about 20 horse-hours. By 1946, though yields were higher, 
labour-hours were down to 180. The 1950 figure was identical, despite a very 
heavy yield; tractor-hours and horse-hours were by then nearly equal, at 
roughly 25 each. 


Table 1 
Time spent per acre for producing sugar beet,* 1927-57 
Yeur Labour- Tractor- Horse- Yield (tons per acre 
hours hours hours of clean beet) 
1927-28 235 — 128 low 
1942 215 8 71 9-1 
1946 180 10 53 11°8 
1950 180 24 25 13-9 
1954 156 29 8 10-3 
1957 115 27 3 9-6 


* Including time spent in applying farmyard manure. 


A survey of 150 farms in 1954 gave an average labour requirement of 156 
hours; horses were no longer of any real importance, except in certain areas 
where they were still used to some extent for drilling, rolling, hoeing and 
carting the beet. The average obtained on 100 farms in 1957 was only 115 
labour-hours. Yields were low, but even if they had equalled the five-year 
average, the total would not have exceeded 125. The major reason for this 
dramatic reduction was the widespread introduction of mechanized har- 
vesting. 
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Variations in labour requirements between farms 


There were considerable differences in labour requirements between farms. 
In 1927-28, the range was from 109 to 428 hours, even excluding the appli- 
cation of farmyard manure. The latter figure was equivalent to three acres 
occupying a man full time for six months! Table 2 shows the wide differences 
found in the 1954 and 1957 surveys. In the former year the range was from 
72 to 269 and in the latter from 65 to 294 hours. A difference of 200 man- 
hours per acre at current wage-levels is worth close to £40—the value of 64 
tons of clean beet at the national average sugar content of 16 per cent. 


Table 2 
Farms grouped by labour-hours per acre 
Labour-hours (per acre) Number of farms 
1954 1957 

Less than 75 2 5 
75-99 16 35 
100-124 15 34 
125-149 34 14 
150-174 36 7 
175-199 22 2 
200-224 15 1 
225-249 6 1 
Over 250 4 1 
TOTAL 150 100 


Even if 5 per cent of the farms at each extreme are ignored as being 
abnormal, the remaining 90 per cent still ranged from 84 to 237 in 1954 and 
from 75 to 169 in 1957. Differences in labour costs varied by £30 per acre in 
the former case and £20 in the latter. 


How the labour is used 
Recent sugar beet surveys in many parts of the country have shown labour 
requirements for hand-harvested crops to average about 150 labour-hours, 
Table 3 
Details of average labour requirements 
labour-hours 


Applying farmyard manure (to half) 12 
Ploughing (once) 24 
Seedbed cultivations 34 
Manuring 2 
Drilling 2 
Rolling 4 
Chopping out and singling 32 
Second hoeing 18 
Tractor hoeing (steerage hoe, four times) 7t 
TOTAL Cultivations and hoeing — 80 
Lifting (2-row lifter) 3 
Knocking and topping (by hand) 42 
Carting and clamping 20 
Loading 5 


a=, 5,40 
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if the application of farmyard manure to part of the beet acreage is included. 
The breakdown is broadly as shown in Table 3. Soil conditions are particu- 
larly likely to affect the major items, hand hoeing and harvesting. On the 
light lands of west Norfolk, for example, the average for each is about 12 
hours an acre less than the figure shown in the table, giving a total of 115 
excluding farmyard manure. On the other hand, requirements on heavy soils 
can easily reach 170, or even more. 

The figures in Table 3 assume a yield of 114 tons of clean beet (13 tons of 
unwashed beet). Labour for harvesting, particularly carting and loading, 
varies by about 2} hours an acre for every ton difference in the yield of 
unwashed beet. 


Effects of mechanical harvesting and thinning 


Ten years ago less than 24 per cent of the beet crop was mechanically 
harvested; in 1957 the proportion was 55 per cent. Only on the very heavy 
and stony soils does hand harvesting continue to predominate. The reduction 
made in labour requirements by mechanical harvesting is considerable. Com- 
plete harvesters operated by the tractor-driver require only 54 man-hours an 
acre, taking an average of various soil and weather conditions. Those har- 
vesters which need an extra man on the machine require on average 10 or 11 
man-hours. There is thus a saving of 35 to 40 man-hours an acre. 

Labour-hours can be as low as 13 per acre even including carting off, 
where a one-man harvester is working in good conditions with a side elevator 
and two men carting, each with a tractor and tipping trailer. In this case the 
overall saving may be as much as 50 hours an acre—a third of the total 
labour required for all operations when beet are hand harvested. On average, 
however, reductions in labour-hours for carting and clamping may not be 
very great (except perhaps where rear carriers are used). Although the beet 
no longer have to be picked up from the ground—provided the machine has 
an elevator—a larger proportion of the crop may have to be clamped than 
with hand harvesting, because carting in the latter case can often be delayed 
until a lorry or rail truck is available. Clamping means an extra handling. 
Labour-hours for carting off hand-harvested beet are usually lowest where a 
small gang is employed for an hour or two each day and greatest where large 
gangs are used for long periods at a time. 

The other major labour peak—spring hoeing—is as yet unmechanized, 
except on a very few farms. A small number of sugar beet growers own 
mechanical thinners, but in most cases they are used only in emergencies, 
particularly when the crop is growing too fast for the hoers to keep pace. 
The main reason is that farmers fear a substantial drop in yields through 
mechanical thinning. Experiments have shown* that a loss of a ton or two 
an acre is likely compared with first-rate hand-hoeing, but any reduction 
may be negligible compared with the lower standard of hand-work usually 
found in practice. Irregularities in spacing will be compensated by a higher 
plant population. Twice through the crop with a down-the-row thinner will 
take only one or two man-hours an acre. Some hand weeding will probably 
be necessary—until the day when chemical control makes even this super- 





* Down-the-row Thinning of Sugar Beet: Field Experiments, 1952-54. G. L. 
Maucuan and E. W. Currtey. J. agric. Engng. Res., 1957, 2, No. 4, 271-84. 
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fluous; nevertheless the total labour-hours for spring hoeing may be reduced 
by 35 to 40. 

The effect of mechanical thinning and harvesting on the seasonal labour 
requirements of sugar beet is shown in Table 4 and the following diagram. 


Table 4 


Seasonal labour requirements in labour-hours per acre per half-month 
(with hand and machine harvesting and thinning, but excluding F.Y.M.) 
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The exact pattern—especially the time of the spring hoeing peak—will differ 
from season to season and from one part of the country to another, but this 
does not affect the significance of the diagram. Where casual labour was 
previously hired for the two peaks it will no longer be necessary: where 
regular labour did all the work, a reduction in staff may well be possible. 
This will depend largely on the acreage of sugar beet relative to the acreage 
of other crops, and whether these create other labour peaks which cannot be 
mechanized. Such a reduction may be most difficult on the smaller farm 
where only a few regular men are employed. The alternative is for the labour 
saved to be found additional profitable work, if the considerable potential 
saving is to be made into a real cash benefit. One obvious solution is for 
more livestock to be kept—assuming sufficient capital is available. 


High and low labour requirements 
I referred earlier to the wide variations found between farms in the 
quantity of labour used in producing sugar beet. Table 5 shows in detail how 
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such wide variations can easily occur. The only method included on the “low 
requirements” side which is not yet commonly found on modern farms is 
mechanical thinning. The “high requirements” side includes the same manur- 
ing, cultivations, etc., and the total by no means represents the maximum 


Table 5 
High and low labour requirements for sugar beet 
LOW REQUIREMENTS HIGH REQUIREMENTS 
Operation — Notes i. Notes 
Farmyard manure (one-half) 24 Yard to field. Mechanical Carted and spread in 3 
loading and spreading 20 stages. Hand methods only 
Ploughing 14 4-furrow 2% 2-furrow 
Seedbed cultivations 24 Wide implements 5 Narrow implements 
Applying fertilizer 3 pe a (one-man) 2 io “ (two men) 
Drilling 1 One-man drill 2 Two-man drill 
Rolling 4 16-feet roll 4 8-feet roll 
Thinning 12} Machine thinned twice and 
hand weeded 60 —sCiBy hand, day-work ; 
Tractor hoei: 34 Mid-mounted hoe, four times 8 Steerage hoe, four times 
ifting, knocking and topping 5 One-man harvester 60 ~=—sCi By hand, day-work 
Carting off and clamping 1 Two men with tipping trailers 24 ~=Large gang 
Loading 1 Beet bucket on foreloader 6 By hand 
TOTAL 40 190 


which can be found in practice. For example, where the whole of the beet 
crop is dressed with farmyard manure shifted and spread by hand in three 
stages (yard to clamp in field, clamp to field heaps, spreading field heaps), 
and spring hoeing and hand-harvesting on heavy land is done by regular 
labour not on piece-work, the total can reach 225 or more. But even ignoring 
such extremes, the “high requirements” total is nearly five times as great as 
the “low requirements” figure. Further, the “low requirements” total is only 
just over a quarter of the average figure of 150 hours given in Table 3. 


Capital expenditure 


The major saving in labour can be obtained for a capital expenditure of 
£600 for a precision drill, a down-the-row thinner and a complete harvester. 
The addition to annual machinery expenses will be no more than £120. 
Compared with the average figures in Table 3, the number of labour-hours 
saved by the use of these machines is 87, which, if turned into a genuine cash 
saving, is equivalent to £17 an acre. If the machines replace casual labour, 
this saving will in fact be obtained, and it may even be considerably ex- 
ceeded where a reduction in the regular staff is made possible without de- 
creasing output, since labour costs are then reduced not simply for four or 
five months of the year but for twelve. But ignoring this possibility, if the 
saving in labour-hours is simply matched by an equivalent reduction in 
labour costs, the machinery expenditure is worth while on as little as 8-10 
acres of sugar beet, even if yields are lowered by a ton an acre. On 20 acres, 
the saving compared with average hand labour requirements is £220 with no 
loss in yields, and half this if yields are a ton less. If one less regular man is 
employed the saving on 10 acres, with no loss in yields, is £330, and the 
machinery investment will only be unprofitable if yields should fall by the 
most unlikely margin of three tons an acre. Where the machinery can be 
shared between two or more growers the savings will be still greater and the 
problem of finding the necessary capital considerably eased. 
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Pests of Mustard Seed Crops 


A. L. WINFIELD, B.sc. and H. C. GouGH, PH.D. 
National Agricultural Advisory Service, Cambridge 


The writers describe the first results of experimental work on the control 
of pollen beetle and seed and stem weevils in Trowse mustard. 


For the production of table mustard the seed of both white mustard (Sinapis 
alba) and of a brown or black mustard is required. Up to a few years ago the 
latter was obtained from Brassica nigra, but this species was long strawed, 
difficult to handle and tended to shed its seed at harvest, so that it became a 
troublesome weed in following crops. In 1952 B. nigra was replaced by 
Trowse mustard, a new variety of B. juncea, which had none of these disad- 
vantages and could be combined direct from the standing crop. 

Most brassica seed crops are subject to pest damage and are normally 
treated as a routine measure to control pollen beetle (Meligethes). This is 
shown by the results of a questionnaire sent to all mustard growers in 1957: 
of the 252 who replied, 146 treated their crops once, 54 twice and 10 three 
times. About 80 per cent of the treatments were sprays or dusts of DDT. 
The remaining 20 per cent included dieldrin, parathion, BHC and demeton- 
methyl. It was clear from conversations with growers that they considered 
pollen beetle the most serious pest, and were not satisfied with the control 
they were obtaining. Field observations in 1957 suggested that seed weevil 
(Ceuthorhynchus assimilis Payk.) was also responsible for losses of seed and, 
towards the end of the season, a quite unexpected development was the 
widespread occurrence of a related pest, the stem weevil (C. quadridens Panz.) 
the larvae of which were found tunnelling in the stems. 


Appearance and behaviour of the pests 


Spring adults of all three species can be found on Trowse and white 
mustard crops early in the season, when the flower-buds are forming in the 
leaf axils and the crop is 8—12 inches tall. 

Pollen beetles are about »;th of an inch long, black with a metallic lustre. 
The adults emerge from hibernation in spring and on warm, bright, windless 
days fly to a variety of flowering plants, including mustard and other brassica 
crops. Populations build up rapidly on mustard in late May, until there is a 
maximum of about 10-20 per plant when two or three clusters of buds have 
open flowers at the top of the plant. The beetles eat into the flower-buds, 
which eventually drop off, leaving blind, podless stalks. Later they feed on 
pollen in the open flowers and, incidentally, probably assist with pollination. 
Eggs are laid in the flower-buds, and when the larvae hatch out they also feed 
on the internal parts of the flowers, but it is doubtful if this results in signifi- 
cant damage. 

The adults of the two weevils are very similar in appearance, and are 
about }th of an inch long. The seed weevil is lead grey in colour, the stem 
weevil more mealy grey with a patch of white scales in the middle of the back 
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visible to the naked eye. Like pollen beetles, the adults of both species of 
weevil emerge from hibernation in spring and fly to nearby cruciferous plants. 
In contrast to pollen beetle, there is seldom more than an average of one seed 
weevil per plant; numbers of stem weevil seem to be even lower. The adults 
feed for a short time on the crop and then pair, eggs being laid in May and 
June. The female seed weevil bores minute holes in the immature pods and 
lays a single egg in each hole. On hatching, the larvae feed on the developing 
seeds and can be found in the pods during July. Up to one-third of the seeds 
in an infested pod can be damaged or destroyed by a single seed weevil larva. 
When fully fed the larvae bore out of the pods, leaving characteristic exit 
holes. Stem weevil eggs are laid in pairs in the leaf stalks and the larvae 
tunnel from them into the main stems, where they can be found in June. 
Stems infested with weevil larvae crack and discolour towards the base, and 
the pith inside turns brown and rots. Despite this apparent damage and the 
fact that average infestations on Trowse in 1958 were nearly 70 per cent, 
growth and seed production were not greatly affected. The larvae of both 
weevils pupate in the soil in July and August. 

New adults of all three pests can be found on late-flowering plants in 
August and September, but these do not pair or lay eggs and they soon seek 
hibernation quarters for the winter. It is the larval stages of the two weevils 
and the adult stage of the pollen beetle which damage mustard seed crops. 

As there was no published work on these pests on mustard crops in 
England, tentative recommendations to growers on control measures have 
been based on practical experience in this country and on the results of 
experimental work abroad on crops other than mustard. An experimental 
programme was started in 1958 in the Eastern Counties, with the object of 
improving the existing methods of control and finding out if there were any 
differences in susceptibility to pest damage between white and Trowse mus- 
tard. We were able to show that white mustard was practically immune to 
seed weevil larval attack, and little affected by stem weevil, whereas Trowse 
mustard was quite frequently attacked by both pests. The fact that white 
mustard came into flower earlier and produced more flowers per plant also 
meant that pollen beetles caused less damage on this crop than on Trowse. 
It seemed that pest problems were more likely to be serious on Trowse 
than on white mustard, and we therefore concentrated our experimental 
control work on this variety. 


Chemical control: pollen beetle and seed weevil 


It was known from previous work that although DDT gave a fairly satis- 
factory control of pollen beetle it was useless for the control of seed weevil. 
We therefore decided to compare DDT with dieldrin, gamma-BHC and 
parathion, all of which have proved effective against seed weevil on the 
Continent. As all these insects fly readily, we thought that it would be 
Necessary to use very large plots, but we also laid down two small replicated 
trials with y$5-acre plots. In the event our original ideas on plot size were 
vindicated, and the small trials were abandoned when it became clear that 
there was so much movement of the pests between plots that the treatment 
on one plot was affecting, or being affected, by others. 

The large trials were carried out on six commercial fields of Trowse 
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mustard. Each field was divided into five 2-acre plots; each plot was treated 
with one of four insecticides at the rates shown in Table 1, and one plot on 
each field was left untreated as a control. On three fields the treatments were 
applied once, and on the other three twice, but the results have shown that 
the double treatments were no better than the single. The first spray was 
applied when the first flowers were opening, and the second about ten days 
later, when the plants were in full flower. From subsequent observations it 
seems that earlier treatments would have been better. All sprays were applied 
in about 100 gallons of water per acre, and the cost of insecticide was about 
15s. an acre, plus labour and other application costs, for one treatment. The 
results from all six fields have been analysed as a dispersed randomized 
block and the averages are shown in Table 1. 


Table 1 


Effects of spraying on pest damage and yields of Trowse mustard 
Averages of six large unreplicated trials, sprayed in early June 


Blind stalks due Pods damaged Yields 
Insecticide to pollen beetle by seed weevil (85 per cent 
larvae* dry matter) 
per acre per cent per cent cwt/ acre 
2 pints 15 per cent 
dieldrin 40-5 9-0 10-9 
} pint 20 per cent ' 
parathion 43-0 13-3 10°8 
1 pint 20 per cent 
gamma-BHC 38-0 12°3 10:1 
3 pints 25 per cent 
DDT 39.0 16:2 9-9 
Control—unsprayed 556 19.8 9-1 


* Averages of three trials 


In comparing the figures in Table 1 it should be remembered that a figure 
of 55 per cent for blind stalks does not necessarily mean a 55 per cent loss 
of yield. This is mainly because of the compensating flower production 
which occurs when plants are severely damaged by pollen beetle. Neverthe- 
less, the figures given show the comparative effects of the various sprays. 

Pollen beetle damage was significantly lower on all treatments than on 
controls. As estimates of seed weevil damage were obtained from only three 
trials it was not possible to test the significance of the results, but dieldrin 
appears to be the best of the insecticides used. The relatively small differ- 
ences in the amount of damage recorded on the control and treated plots 
emphasizes the difficulty of controlling pollen beetie and seed weevil, bui all 
treatments gave significantly higher yields than control, and dieldrin and 
parathion were consistently good. At the 1958 prices an increase in yield of 
one cwt an acre was worth £4, which more than covered the cost of treatment. 


Stem weevil 
Spraying the crop at the flowering or even the bud stage is too late to 
control stem weevil. As other workers* have obtained a good control of stem 





* The Control of Cabbage Stem Weevil in Brassica Seedbeds. D. W. Wricut and 
J. S. Buxton. Nat. Veg. Res. Sta. Wellesbourne 7th Ann. Rep., 1956. 57-59. 
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PESTS OF MUSTARD SEED CROPS 


weevil larvae in cabbages with seed dressings, and as mustard seed is fre- 
quently dressed with gamma-BHC before sowing to prevent flea-beetle injury, 
a preliminary experiment was carried out to discover the effect of seed 
dressing on stem weevil larvae in Trowse mustard. We compared } oz 
gamma-BHC per pound of seed, a rate frequently used by growers for flea- 
beetle control, with a high rate of 2 oz. The 2 oz rate greatly reduced 
numbers of larvae in the plants, although infested plants showed only a 37 
per cent decrease compared to control, because a plant with even one larva 
in it was included in the infested category. The main results of the trial are 
summarized in Table 2. 


Table 2 


Reduction in numbers of stem weevil larvae in Trowse mustard stems 
due to seed dressings of gamma-BHC 


Seed dressing Per cent of 
Seed raie 4 lb per acre on all plants Average no. of larvae per 
plots infested plant 

Control—untreated seed 777 2:7 
Standard rate—} oz 80 per cent 

gamma-BHC per pound of seed 65°4 16 
High rate—2 oz 80 per cent gamma- 

BHC per pound of seed 40-7 0-4 


As stem weevil adults fed and laid eggs equally readily on all plots, it 
seems that the reduction in numbers of larvae must have been due to the 
systemic action of gamma-BHC in the plants. It is evident that further work 
on seed dressing will be necessary to confirm these observations, and to in- 
vestigate the effects on germination and seed-drilling rates of the higher 
quantity of gamma-BHC, but it seems that the standard rate offers other 
benefits than just controlling flea-beetle. 


Timing of sprays 

The results of one year’s experiments should naturally be viewed with 
caution, and it is clear that more work is necessary on many aspects of the 
problem. It is too early to assess the relative amount of damage caused by 
pollen beetle and seed weevil, and the effect of stem weevil damage on yield 
is still unknown. However, we feel justified in drawing attention to certain 
aspects of the insecticidal treatment of mustard at this stage. 

One of the most important points in successful control is the timing of 
sprays, and it is not possible to lay down hard and fast rules owing to 
seasonal variations. This timing is closely related to weather conditions in 
May, and the stage of the crop. It seems fairly certain that a few pollen 
beetles feeding on unopened buds early in May cause more damage than 
many beetles feeding in the open flowers later. The number of beetles present 
when the crop is vulnerable will vary according to the weather, and so will 
the effectiveness of the treatments. It was apparent that many fields, includ- 
ing our trials, were being sprayed in 1957 and 1958 long after much of the 
pollen beetle damage had occurred. The first spray should be applied in the 
“green bud” stage when the plants are usually 12-14 inches high, and well 
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before any flowers are showing yellow. If there is reinfestation it should still 
be possible to apply a second spray before the plants are in full flower. 
Earlier spraying also reduces the damage caused by machinery passing 
through the crop. Later sprays may even be harmful, as the use of insecticides 
on crops with open blossoms is a serious hazard to bees and other beneficial 
insects including, probably, parasites and predators of the pests. DDT is 
much less poisonous to bees than the other materials and has, therefore, been 
the main weapon up to the present, although on this year’s evidence it seems 
to be the least effective of the insecticides tested. For application at the bud 
stage, dieldrin was consistently good and seems to offer promise as it is not 
so toxic to humans as parathion (which is included in the Poisonous Sub- 
stances Regulations), nor is there any risk of tainting following crops as there 
is with gamma-BHC. 

To sum up, in 1958 spraying of Trowse to control pollen beetle and seed 
weevil resulted in increases in yield of at least 1 cwt an acre, which more 
than repaid the cost of treatment. The ideal stage for spraying is probably 
before flowering, when the buds are in tight green clusters, and the plants 
about 12-14 inches high. If a week or more of wet and cold weather follows 
the first spray, a second treatment will probably be necessary. White mustard 
should be sprayed at a similar growth stage, which is normally two or three 
weeks earlier than Trowse, and one spray should be sufficient on this variety. 
Dieldrin at the rate of 2 pints of 15 per cent miscible liquid an acre is a 
suitable material to use, but it should not be applied after flowering has 
started. 


We should like to thank the many farmers who allowed us to use their land and 
crops for our experiments; J. W. Chafer Ltd. of Doncaster who supplied the materials 
and supervised the spraying on three of the large trials; Messrs. Colmans of Norwich 
for their helpful collaboration; and also our many colleagues in the N.A.A:S. for their 
help and Mr. W. E. Dant for the photographs of damage caused by weevil larvae. 


Weed Control in Peas: A Practical Guide 


J. D. REYNOLDS, N.D.A., C.D.A.(HONS.) 
Pea Research Station, Yaxley, Peterborough 


This article is a summary of a paper‘ presented at the Fourth British 
Weed Control Conference at Brighton in November, 1958, and is pub- 
lished by kind permission of the Society of Chemical Industry. 


THE benefits resulting from controlling weeds in peas have been listed else- 
where.* Clean land is important, and if weeds appear they must be dealt with 
promptly, for it is early in the crop’s life that weed competition takes the 
highest toll. Harrowings are helpful before the crop emerges and in the seed- 
ling stage, and in the future residual herbicides may play an important role 
during these periods; such herbicides are not discussed here, since we 
do not know enough about their possibilities yet. Pre-emergence contact 
herbicides are of limited value for peas in this country because weeds and 
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WEED CONTROL IN PEAS: A PRACTICAL GUIDE 


crop normally emerge together; where they are applied, post-emergence treat- 
ment is, in many cases, still necessary. 

In a potentially weedy crop, the weed species generally begin really to 
assert themselves after the crop has grown beyond 3-4 inches high and 
harrowing is no longer safe; most control measures are therefore applied, or 
intensified, at that stage. Such post-emergence weed control can be achieved 
by mechanical inter-row cultivation or the use of chemicals (or a combina- 
tion of both methods). There are factors for and against each technique’ 
and choice is dictated largely by the farm system and the particular weed 
problem. 


Mechanical or chemical control? 


Tractor-hoeing demands wide pea rows which, some evidence suggests, 
yield less per acre than narrow rows. By contrast, spraying with dinoseb, 
currently the most widely-used herbicide for peas, can be carried out in a 
narrow-drilled crop, although the higher potential yield—compared with a 
wide-drilled (tractor-hoed) crop—may be offset, at least in part, by the higher 
cost of treatment and damage by wheelings. 

Results of trials carried out some years ago indicated that in crops sown 
in wide rows, inter-row cultivation gave equivalent yields to dinoseb (am- 
monium), and is therefore more economical if yield is the criterion. Failure 
of tractor-hoeing to control intra-row weed competition is probably balanced 
by a check to crop growth by ammonium dinoseb. 

Amine dinoseb, however, exercises less effect on the crop and, where it 
gives satisfactory weed control, may even result in higher yields from widely- 
spaced rows than are obtainable by tractor-hoeing. Such yield increases may 
well be enough to make this herbicide more profitable than inter-row culti- 
vation, despite its higher cost. 

Where reliance is placed on tractor-hoeing, the crop should be sown at the 
narrowest row width in which it is possible to do this satisfactorily (about 
12 inches). Chemical control can be used to augment the effects of tractor- 
hoeing if the need arises; any hoeings already carried out will not be wasted, 
for herbicides are more effective where weeds are few in numbers and thereby 
offer least shelter to one ancther. If chemical control is chosen instead of, or 
to supplement, cultural control, the key on p. 560 should be studied to decide 
on the most suitable herbicide. 
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WEED CONTROL IN PEAS: A PRACTICAL GUIDE 


Choosing the right herbicide: a key 

There are ten sections (1-10) on the left of the page. For post-emergence 
treatment consult 1 and 2; for treatment before sowing (to control wild oat) 
see 3 and 4. When a choice has been made, look across to the right of the 
page for the number of the next section to consult. Follow through to the 
recommended herbicide. 


For Post-emergence Treatment 


1. Mixed flora 5 
or 
2. Mostly species in list A (below) 9 


For Treatment Before Sowing 


3. Mostly wild oat expected 10 
or 

4. Much persicaria as well as wild oat expected 10(b) 

5. Weeds in list B (below) not important 6 


or 
Weeds in list B important 7 
6. (a) Some or all varieties to be treated are tender 
(in list C below), or varieties for which no 
information is available, and/or air tempera- 
ture at spraying time 75°F or over, and/or 
experience with dinoseb limited Dinoseb (amine)* 
or 


(b) Threshed pea or other resistant varieties only 
(in list D below) to be treated, and/or air 


temperature at spraying time 55—75°F Dinoseb (ammonium)* 
7. Variety to be treated in list D (below) 8 
or 
Variety to be treated not in list D 6(a) 
8. Air temperature at spraying time 55—75°F Dinoseb (ammonium) 
or +MCPA* 
Air temperature at spraying time 75° F or over Dinoseb (amine) 
+MCPA* 


9. Variety to be treated in list E (below), and 
provided contracting processor approves 


(where applicable) MCPB* 
or 
Variety to be treated not in list E 5 


10. (a) Very heavy infestation of wild oat certain, 
and preferably where (i) soil is light-medium, 
easily workable; (ii) variety is not Big Ben, 
Emigrant, Harrison’s Glory or Zelka; (iii) 
dinoseb is not to be used for post-emergence 
weed control, and provided (iv) 3 weeks can 
elapse between treatment and drilling; (v) con- 
tracting processor approves (where applicable) TCA* 
or 

(b) Light-medium wild oat infestation certain 
(particularly if downy mildew is also ex- 
pected) and the contracting processor ap- 
proves (where applicable) Propham* 
* See later, under Chemical methods of control 
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The five lists which follow were drawn up with the aid of current informa- 
tion issued by the British Weed Control Council? together with the results of 
recent experiments carried out from Yaxley. 


LIST A 


Weeds against which MCPB (sodium salt) spray at 2 lb acid equivalent per 
acre is recommended if one or more of them predominate. 


Annual nettle Corn poppy Horsetail 
Annual sowthistle Creeping thistle Musk thistle 
Black mustard Curled dock Spear thistle 
Broad-leaved dock Fat-hen Spiny sowthistle 
Charlock Field bindweed Stinging nettle 
Corn buttercup Hemp-nettle 

LIST B 


Weeds against which MCPA (sodium, potassium or amine) spray at 4 Ib 
acid equivalent per acre, in addition to dinoseb, is recommended if one or 
more of them are important in a mixed flora. 


Black mustard Corn buttercup* Curled dockt 
Broad-leaved dock Fat-hen* 
Creeping thistle Wild radish* 


* If beyond seedling stage: i.e. young plants 
t If not beyond seedling stage 


LIST C 
Pea varieties which tend to be susceptible to damage by ammonium dinoseb : 
Dark Skin Perfection Kelvedon Wonder Thomas Laxton 
Gregory’s Surprise Onward 
LIST D 


Pea varieties which appear resistant or tolerant to damage by ammoniur 
dinoseb: 


Big Ben Emigrant Meteor Servo 
Charles I Harrison’s Glory Rondo Zelka 
LIST E 


Pea varieties for which resistance or tolerance to damage by MCPB (sodium) 
spray at 2 Ib acid equivalent per acre has been established : t 


Alaska Early Bird Oaward Shasta 
Canner’s Perfection Harrison’s Glory Perfected Freezer Zelka 
Charles I Lincoln Rondo 

Clipper Meteor Servo 


$ Dark Skin Perfection and Thomas Laxton are excluded as they were nearly as badly affected as 
Kelvedon Wonder (generally accepted as rather susceptible) in experiments in 1955 and 1958. 


Cultural control techniques 


Light zig-zag harrows or a spring-tined weeder can be used with good 
effect, and give the crop a better chance to smother weeds within the rows. 
Chemical control may thus be made unnecessary in a tractor-hoed crop, but 
even if such treatment is justified it can be carried out later—against a second 
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crop of weeds—when the weather is likely to be warmer and results more 
positive. Harrowing must stop when there are frosts, during the first inch of 
crop growth and again after the 4-inch stage, to avoid excessive mechanical 
injury to the crop. Some varieties tend to be more “brittle” than others and 
should be tested if in doubt. It is important to avoid excessive harrowing on 
land inclined to become over-consolidated. On stony fields two harrowings 
followed by rolling are suggested. 

Inter-row tractor-hoeing can begin as soon as the pea rows are visible, and 
should be repeated at intervals until the peas meet between the rows. How- 
ever, it is of note that a single efficient tractor-hoeing, when the crop is a few 
inches high, is usually comparable to dinoseb spraying, in terms of yield. 

For efficient inter-row cultivation, pea seed must be sown in straight rows 
and narrow “bands” (for example, by using Suffolk drill coulters), to allow 
the hoe-blades to be set close to the rows. L-shaped blades are most suitable; 
they facilitate more accurate work and do not cause ridging, which leads to 
trouble at cutting time. It is an advantage to tow harrows behind the tool-bar 
to pull the cut weeds to the surface. 

Tractor-hoeing can only be practised for a limited period on stony fields 
because they must be rolled before the crop grows more than a few inches 
high to make the soil level for cutting. On such land subsequent weed con- 
trol should normally be by chemical means. In the later stages of crop de- 
velopment some injury may be done by the tractor wheels during inter-row 
cultivation. This can be reduced by fitting wheel guards, or by planting cer- 
tain rows wider apart to accommodate the tractor wheels. 


Chemical methods of control 


Dinoseb is normally the herbicide to choose where one is confronted, as 
in most cases, with a mixed population of mainly annual weeds. It should be 
applied when the weeds are small, and as soon as possible after the peas 
reach a height of three inches with about three expanded leaves; the amine 
form can be used earlier, at the one expanded leaf stage. Treatment should 
not be attempted after the peas attain a height of ten inches, since most of 
the weeds will be large and more resistant by that time and will already have 
depressed the future crop; it is also unwise to apply dinoseb after the 
flower-buds have formed or while the crop is wet. If the peas have been 
damaged by high winds or blowing soil, treatment should be postponed for 
a week, and if TCA has been applied for wild oat control, interference with 
wax formation on the pea leaf surfaces renders it inadvisable to use dinoseb; 
half strength is necessary for crop safety in these circumstances, but cannot 
be guaranteed to achieve satisfactory weed control. 

Best results are given by high volume (60 gallons or more per acre) and 
low pressure (about 30 Ib per sq. inch). Low volume application (for example, 
20 gallons per acre) is also feasible provided the dosage is reduced by a third, 
but is not always as effective or reliable as high volume spraying. 

Ammonium dinoseb is cheaper than the amine form because a smaller 
dosage is required for a particular degree of control. The amine form, how- 
ever, has a greater safety margin and is therefore recommended for inexperi- 
enced users, for treatment of tender varieties and where the air temperature 
exceeds 75°F. Ammonium dinoseb is the best choice for varieties more re- 
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sistant to scorch damage, particularly at lower temperatures; neither salt is 
effective below 55°F. 

Ammonium dinoseb should be applied at 1-2 Ib acid equivalent per acre; 
the dosage of amine dinoseb can be up to 3 Ib acid equivalent. Dosage must 
be regulated according to growth conditions and the prevailing air tempera- 
ture, and strict attention should be paid to manufacturers’ recommendations, 
since proprietary products differ in the percentage active ingredient they 
contain. 

MCPA (sodium, potassium, or amine) spray at 4 lb acid equivalent per 
acre may, with advantage, be mixed with the calculated dosage of dinoseb 
where any of the weeds in list B are important species in a mixed flora, and 
provided the pea variety to be treated appears in list D. It is essential, how- 
ever, to use a brand compatible with dinoseb. Under no other circumstances 
should MCPA spray be used in peas. 

Dinoseb is poisonous and must be handled with care. It is scheduled under 
the Agriculture (Poisonous Substances) Act, 1952, and certain precautions 
must be observed in connection with its use. 

When the predominating weeds are susceptible to MCPB (sodium) spray 
at 2 Ib acid equivalent per acre (see list A), this herbicide should be used in 
preference to dinoseb because it is cheaper, and can (and in fact should) be 
applied at low volume (about 30 gallons per acre). For good results with 
MCPB the weather should be warm, the weeds small and the peas 4-6 inches 
high, with 3-6 expanded leaves. It is necessary, however, to make sure the 
variety is safe to spray (see list E), although consideration should be given 
to treating any variety if the major problem is creeping thistle. 

The important factors for and against the use of propham by comparison 
with TCA (sodium) for pre-sowing application against wild oats in peas are 
referred to in the key on p. 560. The herbicide chosen should be used in 
accordance with the recommended procedures* if maximum control is to be 
secured. Propham at 3 Ib active ingredient, or TCA (sodium) at 7 lb acid 
equivalent per acre should be applied, in at least 20 gallons of water, 4-2 
weeks or 2-4 weeks before drilling respectively. Three to four weeks should 
elapse where TCA is used on heavy or poorly-drained soils. 

The ploughing should be well weathered down or else lightly cultivated 
before spraying, to prevent the chemical becoming concentrated in the furrow 
bottoms by seedbed cultivations. Propham should be worked into the soil 
immediately, while in the case of TCA two or three deep cultivations (ac- 
cording to soil type) should be given to ensure thorough mixing. 

If the crop is sown in wide rows, those wild oats that manage to emerge 
are often sufficiently sparse to be eradicated by tractor-hoeing followed by 
hand-pulling. In this way peas can be used as a “wild oat cleaning crop”. 
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Fire Blight of Pears in England 


R. A. LELLIOTT, M.A. 
Plant Pathology Laboratory, Harpenden 


If fruit-growers report outbreaks promptly, fire blight may be eradicated 
from England. But failure to stamp it out could cost the top fruit industry 
dearly. 


AGRICULTURE developed rapidly in Western Europe and North America in 
the 18th and 19th centuries, and there was inevitably a greatly increased 
movement of plant material. It can be argued that the appearance in epi- 
demic form of pests and diseases which had previously been localized and 
unimportant was a consequence of this development. Certainly the period 
1800-50 saw the first widespread attacks of such troubles as Colorado beetle, 
potato blight, the vine mildews and vine phylloxera. Fire blight, a disease of 
pome fruits now known to be caused by the bacterium Erwinia amylovora, 
was also noticed about this time—priority, in print at least, going to Denning 
in the U.S.A., who reported seeing it near the Hudson River in 1780. William 
Coxe, in a book on fruit management published in America in 1817, said that 
it “frequently destroys trees in the fullest apparent vigour and health, in a 
few hours (sic), turning the leaves suddenly brown, as if they had passed 
through a hot flame, and causing a morbid matter to exude from the pores 
of the bark, of a black ferruginous appearance”. The disease spread and 
caused very serious damage to pears and apples in N. America, but remained 
unknown outside that continent until 1919, when it appeared in New Zealand. 

During the last 30 years fire blight has been reported on a number of occa- 
sions in Europe. These reports have been discounted largely because of in- 
sufficient evidence that the pathogen involved was E. amylovora, but in 1958 
Dr. J. E. Crosse and other workers at East Malling Research Station were 
able to show conclusively that a disease first found in pear orchards in Kent 
during the late summer of 1957 was fire blight, and was caused by E. amy- 
lovora. 

It is not known how fire blight entered this country. The chance that it 
was introduced with infected fruit or contaminated stocks of bees is very 
slight and can probably be ignored; the bacterium might have been brought 
in with imported pollen, but there is no evidence to support such a sugges- 
tion. Two more plausible explanations are that it was introduced with 
young trees, stocks or bud wood, or on boxes contaminated with bacterial 
slime—in this connection a common practice has grown up recently on 
English orchards of using boxes in which fruit has been imported from the 
USS.A., and it is known that American or New Zealand boxes were brought 
into some of the earlier affected orchards about 1956-57. 

Fifteen outbreaks were confirmed in England by the end of 1958; fourteen 
of these were in Kent and one in Worcestershire. Attacks have been seen only 
on pears, and some 2,600 trees, mostly Laxton’s Superb, are known to be 
affected. Evidence that fire blight had been present before 1957 could not be 
obtained from any of these orchards, and it appears unlikely that it was there 
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Branch of pear tree infected with fire blight, showing withered and blackened 
leaves and fruit. 








Fire Blight of Pears in England (Article on pp. 564-8) 


Dying tree with infection of the main stem. 





Pests of Mustard Seed Crops (Article on pp. 554-8) 


Adult seed weevil (inset, x 8 approx.) and its 
larvae in mustard pods. 











Adult stem weevil (inset, x 8 approx.) and larvae 
in a stem of TroWse mustard. The upper stem also 
shows typical damage. 


Photos: W. E. Dant. Insets: Crown 
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A first-class ley at the ideal stage for grazing. 











FIRE BLIGHT OF PEARS IN ENGLAND 


before 1956. Certainly it is difficult to imagine that damage to trees as severe 
as that seen in Kent in 1957-58 would have escaped notice for very long. In 
Kent itself the distribution is generally consistent with spread, probably by 
pollinating insects, from three centres; one near Maidstone, one near Roch- 
ester and one near Swanley Junction. These may represent three separate in- 
troductions into Kent or an earlier spread from one centre. 


Distribution of outbreaks in Kent 


. 
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@ AFFECTED FARMS 
(Figures indicate number of 
affected trees on each farm) 


Symptoms and spread 

In vigorously growing pear trees infected blossoms, and sometimes water 
shoots and soft extension growth, wilt and turn black. The disease spreads 
rapidly through the fruiting spurs or shoots into the bark of the branches 
during the summer and these branches are quickly killed. If the disease 
reaches the trunk, the tree usually dies; there is evidence that many mature 
trees have died in Kent within a year of becoming diseased. Leaves on 
affected branches turn dark brown or black and usually remain attached after 
leaf fall in the autumn. Fruits can also be affected and become black and 
wrinkled. During humid weather, fruits and shoots may weep a glistening 
whitish bacterial ooze. In autumn the disease becomes dormant, and cracks 
appear on the branches at the margin between diseased and healthy bark. 

A rather different symptom picture should be expected in apples or less 
vigorous pear trees. In such trees the disease spreads less rapidly along the 
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branches, produces smaller cankers and in general causes less damage to the 
frame of the tree. 

The bacteria in the bark of some of the diseased branches survive the 
winter, and in the following spring invade adjacent healthy bark. During 
humid weather these extending cankers exude a slimy bacterial ooze, which 
is carried by insects and splashed by rain into the blossoms. The bacteria 
multiply in the nectar, and are carried by honeybees or other pollinating in- 
sects to healthy blossom in the same orchard or in nearby orchards. Over 
shorter distances, rain as well as insects can effect this secondary spread. 


Host range and varietal susceptibility 

Plum, cherry, strawberry, quince, hawthorn, medlar, rose, mountain ash, 
and certain species of ornamental shrubs in the genera Amelanchier, Chae- 
nomeles, Cotoneaster, Geum, Prunus, Pyracantha, Rubus and Spiraea are 
some of the many rosaceous plants that are susceptible. But apple, pear and 
quince are the only commercially important hosts seriously affected. In most 
of these hosts other than apple and pear the disease does not survive the 
winter, although hawthorn, quince, ornamental and wild crab-apples, and 
probably some Cotoneaster and Pyracantha species are important exceptions. 
Until now fire blight has been found only on pear in this country. 

No pears of high quality are resistant in the U.S.A., but individual varieties 
differ in susceptibility. There is no evidence that any of our own pear varie- 
ties is resistant. The range of reaction is greater among apple varieties, and 
some carry quite a marked degree of resistance. 


Economic importance 


One cannot accurately assess the course that fire blight might take in this 
country or its potential importance here; we have had only one year’s ex- 
perience of the disease and the experience of countries such as U.S.A. and 
New Zealand may not be directly applicable to our conditions. The most we 
can do is to predict what is likely to happen. 

In the U.S.A., fire blight has been so destructive that high quality pears can 
be grown only in a few favoured localities, and the cropping of the more sus- 
ceptible apple varieties has been seriously affected. Pears can be grown in 
some parts of California and the north-east Pacific Coast states, where strict 
orchard hygiene is widely practised and trees are maintained at low vigour, 
although fire blight is still a major disease. Attempts to control the important 
blossom phase of infection by spraying with copper have been only moder- 
ately successful in most areas, and the use of streptomycin sprays, which at 
first promised good control, is now known to be effective only when tempera- 
tures are high. 

During the 1920s fire blight caused serious damage to pears in the North 
Island of New Zealand, although it did not follow the epidemic form known 
in North America; apples were affected to a lesser extent. Attempts at eradi- 
cation were unsuccessful, but elimination of many of the sources of over- 
wintering infection from orchard districts reduced the disease to a low level, 
and after the early very severe attacks it became far less important. 

It seems unlikely that severe epidemic attacks could occur frequently in 
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England. Work by Mills in the U.S.A. has indicated that epidemics on apple 
are severe only when the maximum daily temperatures during the blossom- 
ing period exceed 65°F and there are some periods of high humidity; under 
these conditions wholesale blossom infection and subsequent multiple infec- 
tion of branches occurs widely. In the fruit growing districts of Kent the aver- 
age of the means of the daily maximum temperatures between 1901 and 1930 
was: March 43-44°F, April 53-55°F, May 61-64°F, June 65-68°F and July 
70-72°F. The blossoming period in Kent usually occurs in March or April in 
pears, and in April or May in apples, but there is considerable variation from 
year to year. Assuming that Mills’s results can be applied to pears, it seems 
that severe blossom infection would not be expected in most years on pears 
and is only likely to occur on the later-flowering apples. Widespread attacks 
would be expected only in years when blossom is late and temperatures 
during blossoming are above average. 

Although epidemics may be expected rather rarely in England, fire blight 
could still be a very serious problem. Already severe damage has resulted in 
some orchards and one small orchard has been virtually destroyed. Infection 
of secondary blossom, which is open during months when temperatures are 
most favourable for infection, could be important here and lead to the death 
of pear trees. This type of blossom is quite common in pears and can some- 
times be found as late as September; the severity of the attacks on Laxton’s 
Superb in Kent is probably associated with the prolific production of secon- 
dary blossom by this variety. Under our methods of pear culture, invasion of 
the main frame of the tree through water shoots and soft extension growth 
may also be a danger. 


Attempts at eradication 


It is obvious that a campaign to eradicate any pest or disease should not be 
undertaken unless there is a reasonable chance of its succeeding; but to 
estimate what that chance is, and having estimated it, to establish whether it 
is reasonable, raises many questions the answers to which cannot be deter- 
mined accurately. 

In the case of fire blight, country-wide eradication can be achieved only 
when overwintering cankers are eliminated faster than they are produced. 
Many factors involved cannot at present be evaluated, but one, the amount 
of fire blight in the country and its distribution, is of prime importance since 
the more fire blight we have and the more widespread it is, the slower will 
overwintering cankers be eliminated and the faster will they be produced. 
Nothing was known about this factor in June 1958, when the Ministry was 
informed by East Malling Research Station that fire blight was suspected in 
five orchards in Kent. The need to act quickly precluded a properly planned 
survey, but N.A.A.S. Plant Pathologists and Horticultural Officers were 
asked to examine as many pear orchards as possible, and particularly those 
with Laxton’s Superb, before the end of September. The England and Wales 
Orchard Fruit Census of 1957 gave the area of Conference as 10,267 acres, 
and the area of other varieties (excluding perry pears) as 6,228 acres. Outside 
Kent, about 11 per cent of this Conference acreage was examined, about 25 
per cent of the Laxton’s Superb and about 3 per cent of other varieties; in 
calculating these last two values an evenly distributed and probably exagger- 
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ated area for Laxton’s Superb of 1,000 acres was assumed. One affected or- 
chard (that in Worcestershire) was found. In Kent, where about half the 
country’s pears are grown, only 14 farms (106 acres), all of which grew Lax- 
ton’s Superb, were examined but no fire blight was found on them; instead of 
making an extensive survey of orchards, teams of N.A.A.S. officers searched 
orchards round known outbreaks and marked infected trees. By the end of 
September five more affected farms were reported in Kent by these teams and 
by growers. The results of this work pointed to the conclusion that the distri- 
bution of fire blight was restricted, and that an attempt at eradication was 
justified. 

Experience of eradication, both in this country with Colorado beetle and 
with diseases and pests in other countries, has shown that action must be 
prompt and drastic to be successful. With fire blight, the only sure way of 
stopping its spread is to grub and burn infected trees, and powers were taken, 
in the Fire Blight Disease Order dated 6th November 1958, to do this. The 
Order also requires growers to report the presence or the suspected presence 
of fire blight in their orchards, and gives powers to restrict the movement of 
plants and beehives from affected farms. Grubbing and burning started 
almost immediately, and by the end of January 1959 all of the 2,600 trees 
known to be diseased had been destroyed. The search for infected orchards is 
being continued through the winter in Kent, and will be intensified during 
the spring and early summer this year. 

There seems every chance that the amount of fire blight in the country 
will have been reduced to a very low level by blossom time this year, and if 
fruit-growers report outbreaks promptly the residue of infection may be 
eliminated, if not this year then in 1960. If it is not eradicated, the cost to the 
top fruit industry from loss of crop and the expense of control measures, 
could be high. 





Frank Parkinson Agricultural Trust Scholarships 
in Farm Management 


In the years 1956-57 and 1957-58 the Frank Parkinson Agricultural Trust has 
awarded two scholarships to the value of approximately £350 each to selected 
students at the Seale-Hayne Agricultural College, Newton Abbot, Devon, to en- 
able them to pursue the post-diploma and post-graduate course in farm manage- 
ment which the College instituted some three years ago. During the current year 
the number of scholarships has been increased to six and made available. to 
suitably qualified candidates from all British universities and agricultural colleges. 

Experience during these three years has satisfied the Trustees that the train- 
ing in farm management afforded by this course can make an important contri- 
bution to efficiency in farming, and accordingly six scholarships will again be 
awarded for the year 1959-60. 

Details can be obtained from the Secretary to the Trustees, 45 Bloomsbury 
Square, London, W.C.1. 




















Eradication of Bovine Tuberculosis 
in Northern Ireland 


T. E. CHRISTIE, M.R.C.V.S. 
Ministry of Agriculture, Northern Ireland 


Northern Ireland has become attestation-minded. There are many problems 
still, but at the present rate of progress, bovine tuberculosis should be 
almost eliminated within three years. 


For many years tuberculosis in cattle has been a serious problem in Northern 
Ireland. The incidence of the disease in adult dairy cattle passing through 
Belfast abattoir in the inter-war years was as high as 40 per cent, and in 
cattle of all ages was not much less than 25 per cent. Disease control measures 
were limited in objective, consisting of routine veterinary inspection of 
licensed dairy herds and the removal of clinically advanced cases through 
the medium of the Bovine Tuberculosis Order. Price incentives were offered 
to producers of T.T. milk, but these attracted only a limited number of pro- 
ducer-distributors conveniently close to the main milk-consuming centres of 
Belfast and Londonderry. Such herds were essentially of the “flying” type, 
depending upon purchase from the open market of freshly-calved cows which 
were consistently unreliable in their response to the tuberculin test. Although 
the testing regulations were sufficient to ensure that the milk was safe for 
human consumption, they achieved very little more. 

There are some 60,000 effective farms in Ulster, with an average size of less 
than 30 acres, and on most of them more than one branch of livestock or 
crop husbandry is practised. Specialization in the sense of unit enterprise has 
hitherto been limited, and on the majority of farms milk production is a basic 
feature of the economy, with store production as a secondary but important 
complement. By British standards, the average herd is small, totalling less 
than 20 cattle. In June 1958 the total cattle population of Northern Ireland 
was 976,000, of which over 150,000 were store cattle imported from the Irish 
Republic—an essential and even traditional feature of the livestock economy 
of the two countries. 


Early scheme .. . 

During the war years there were profitable outlets for many old cows on 
the meat market, and such culling produced a beneficial effect in lowering 
the general incidence of bovine tuberculosis. It was not until 1949, however, 
that the first major step towards control of the disease was taken, when the 
Ministry of Agriculture introduced the Tuberculosis (Attested Herds) 
Scheme. This scheme, which provided incentives to individual herd owners 
to eradicate tuberculosis from their herds, was broadly similar to that which 
was introduced in Great Britain in 1935. It was an entirely voluntary measure, 
and the incentives consisted of free tuberculin testing to herd owners who 
had 10 per cent or less reactors, followed by bonus payments on a head-rate 
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basis of 30s. a year for three years, when the herd became attested. The 
standard of attestation was two consecutive clear tests, and was subsequently 
controlled by routine testing at six-monthly intervals. 

The first effects of this scheme were not spectacular. It appealed only to 
the more progressive herd owner and the pedigree breeder. In consequence, 
progress was limited in the first two years. During this period, however, much 
of the spade work was done, in establishing and asserting the practicability 
of the disease control measures applied and breaking down the inevitable 
prejudices which existed against them. At this stage the conception of the 
self-contained herd was not widespread, and the development of attested 
sales facilities was an important priority tc provide for herd replacements 
and interchange of attested stock. For a time separate attested sale yards 
were a luxury which the trade could not justify, and dual-purpose premises 
had to be substituted with, it must be admitted, very little adverse effect. 
Indeed there are still a number of excellent premises which are in current use 
for attested and commercial sales, subject of course to their special cleansing 
and disinfection before use for attested sales. In time these early teething 
problems sorted themselves out and the benefits of the early propaganda 
work began to bear fruit. 


. and its follow-up 


By 1954, however, there were still only some 2,000 herd owners partici- 
pating in the scheme, and it was essential that a further stimulus should be 
provided if general eradication was to be secured within measurable time. 
This was provided by the introduction of a follow-up scheme in September 
of that year, which offered further incentives and made some important 
changes. Payments of the 30s. head-rate bonus were extended to six years, 
and an alternative bonus on milk of 14d. a gallon was offered. The latter 
measure in particular had a popular appeal to the dairy farmer and over 30 
per cent of herd owners have so far elected to take milk bonus. Of perhaps 
equal significance, the new scheme authorized the official employment of 
veterinary surgeons engaged in general practice to carry out assisted and 
Official testing in the herds of their own clients. There is little doubt that this 
step provided an impetus to recruitment of herds in addition to relieving the 
increasing pressure of work on the full-time veterinary staff of the Ministry. 
A further measure of relief was the extension of routine herd testing to one 
test per year—a change which also appealed to the farmer and was adequate 
to maintain control of the disease in attested herds. 

That the amended scheme was more popular was evidenced by the intake 
of new herds, which rose from some 30 per month to over 150 per month 
within a year. The momentum has continued to increase, and during the past 
year approximately 12,000 new herds have joined the scheme, present intake 
being in the region of 1,000 per month. At 31st December, 1958, 19,377 herds 
were participating, with a total of 435,000 cattle; this represented rather 
more than 44 per cent of the cattle population of the country. In three 
counties, however, the figure is actually over 50 per cent. 

In some areas progress has been more marked than in others, and it is in- 
teresting to note that during the past two years the scheme has attracted an 
increasing number of commercial and store-producing herds. The latter 
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development is important in that Northern Ireland exports over 130,000 
store cattle to beef-producing centres in Britain, particularly in Scotland. 

Facilities exist for the transfer of attested cattle from Northern Ireland to 
Great Britain via Larne and Stranraer, whereby they retain their full attested 
status and can be admitted directly to attested herds in Great Britain without 
isolation and check test. Similar facilities will be available in the near future 
for shipment of attested cattle from Belfast. As previously recorded in other 
countries, the incidence of tuberculosis in beef and store-producing herds in 
Northern Ireland is relatively low, a direct reflection of the outdoor hus- 
bandry and the self-contained economy practised in such herds. This was 
particularly well illustrated in Rathlin, where a test survey of all herds on the 
Island revealed less than 5 per cent of reactors, and two further tests were 
sufficient to declare the Island as an attested area. 

There is every sign that the present development of attestation in Northern 
Ireland will continue for some time to come. The farmer has become attesta- 
tion-minded, and there are few herd owners who do not realize that they 
cannot afford to delay much longer in tackling their tuberculosis problem. 
The value of the attested animal has become firmly established in the marts 
with a corresponding decline in the commercial counterpart. In one attested 
sale yard alone in Belfast, upwards of 200 dairy cows are sold every week. 


Snowball of eradication 


At the present rate of progress the problem of bovine tuberculosis would 
be reduced to small proportions within a comparatively short space of time, 
and one could, with some confidence, speculate as to the future pattern of 
development. However, the fact that Great Britain will have accomplished 
complete eradication by 1961 has made it essential to adopt additional 
measures, to advance still further the date of complete eradication. With this 
in view, the Minister of Agriculture announced recently in Parliament that 
Antrim and Londonderry would be scheduled as an eradication area from 
Ist September, 1959, the other four counties to be dealt with similarly at 
short intervals thereafter. There can be little doubt, therefore, that the total 
eradication of bovine tuberculosis from Northern Ireland will become a 
practical proposition in the fairly near future. 

But a good deal of intensive work still lies ahead and there are many 
problems still to tackle. Not least is the traffic in stock which takes place 
across the land boundary with the Irish Republic. Fortunately, there are 
signs that this will be a declining problem from a disease point of view, for 
the Eire Government have recently introduced new measures to combat 
bovine tuberculosis. The Northern Ireland attested farmer will welcome the 
news and hope for the rapid success of the programme. 


An article on the eradication of bovine tuberculosis in the Republic of 
Ireland will appear in next month's issue of AGRICULTURE. 














Honeybees in the Orchard 


K. K. CLARK, M.A. 


How efficient are honeybees as pollinators in orchards? Not perfect, but 
better than many fruit-growers think, says Mr. Clark, if they are given a 
fair chance. 


HirInG bees to help pollinate orchard blossom has become much more 
common in the last twenty years, but it is by no means universal. And fruit- 
growers who do not hire bees are not necessarily just economizing: some 
think the bees bring little, if any, benefit. Nature provides for pollination, 
they say, and there are plenty of other pollinating insects beside the honey- 
bee; unless the weather is warm and dry the bees do no work; and bees 
readily desert the fruit trees and go to other plants. 

No one would deny that there is some force in each of these arguments or 
claim that plentiful bees will ensure a good set of fruit in every season; so if 
we are to maintain that the provision of honeybees is essential as an insur- 
ance, we should look critically at the arguments on the other side. There is 
very little knowledge proved by experiment (as was shown clearly at a confer- 
ence on the subject at Sittingbourne in July 1958) and no doubt each 
orchard’s need should be individually assessed; but equally there is no lack 
of proof of the efficiency of the honeybee in particular cases. 

To take one instance, I know an orchard of Cox’s Orange Pippin, pollin- 
ated by one Worcester to every eight Cox’s, on good deep soil but on high 
ground. In ten years up to 1956 it had never borne more than a quarter crop, 
although the trees had grown satisfactorily. No complete explanation had 
been given for its failure, but the pollination was almost certainly inadequate, 
since the Worcester trees had not flourished like the Cox’s, and there was 
only one Worcester flower for every 200 Cox blossoms. In 1957 twelve 
ordinary stocks of honeybees were put in and, in spite of very bleak weather 
during the flowering period, 1,500 bushels of fruit were harvested. In 1958 
twelve strong stocks were added, making slightly over one stock to each acre, 
and there followed the first proper crop—about 6,000 bushels. On the whole, 
1958 was a good year for the pollination of apples, but this particular orchard 
flowered a week later than the average and missed the best weather, which 
makes the result even more impressive. On several days the bees partly 
deserted the apples for maple and holly trees without prejudice to the pollina- 
tion. This orchard might, of course, have come into bearing without bees, 
but it is unlikely that its owner will again consider the hiring of bees to be 
an unreasonable expense. In fact many of the trees have now been grafted 
with single branches of a second pollinating variety to help the bees in future. 


Pollination without honeybees 

The argument that “nature will provide” is not of much value when man 
has already upset the natural balance; thé planting of pollinating varieties 
among the maincrop trees (which no one now would neglect to do) is in itself 
surely an admission of this. In big, intensively-cultivated orchards the pol- 
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linating insects are presented with an impossibly large task, and the most 
important of them, the wild bees, are discouraged because their favourite 
brambles and red clover are not likely to be plentiful. 

There are few visits from flying insects when the weather is warm and 
practically none when it is cool, except occasionally from the queen bumble 
bee, which moves briskly around in much bleaker conditions than the honey- 
bee can stand. But bumbles are very scarce up to the end of May, because 
only the queens survive the winter and the first workers have not appeared. 
If colonies of bumbles could be kept through the winter at something like 
their autumn strength, there is little doubt that each colony would be worth 
more to the fruit-grower than a full hive of honeybees. Not only do they 
work in chilly weather; they forage at random over a much larger area than 
the honeybee, and so achieve more cross-poilination. With this one honour- 
able exception, flying insects (including the solitary bees) appear to be just 
as reluctant as the honeybees to work in cold weather, and are not likely to 
be numerous enough to catch up with pollination in a short interval of warm 
weather between two cold snaps. 


Honeybees and the weather 


The reluctance of honeybees to work in cool, as distinct from cold, weather 
is sometimes exaggerated, especially by those who do not realize that the 
frenzy of bees outside the hive on a sunny afternoon is not caused by foraging 
bees, but by the young bees out at play. The best measure of the work being 
done at any time is the number of bees that are working on a group of trees, 
though an experienced man can learn much from the quantity and colour of 
the pollen which is carried into the hive. 

Naturally it is not only the temperature which decides whether bees will 
do useful work. Rain prevents them working altogether: wind can hinder 
them seriously if the temperature is below normal. But temperature is the 
most important factor; fruit is more likely to be set in the intervals of warm, 
wet weather than on cool, dry days. At least as far as apples are concerned 
the temperature does not have to rise above the normal day maximum for 
pollen to be gathered generously: in quiet weather a good deal will be got if 
the temperature is three or four degrees lower (say 54 degrees), but at 50 de- 
grees hardly any bees will fly. For cherries, with their earlier season, there is 
less margin, but nature has compensated in some fashion by making them 
extremely attractive to bees, yielding nectar, as they do, at a lower tempera- 
ture than apples. 

These are shade temperatures: a hot sun does next to nothing to counteract 
the low shade temperature. As would be expected, different families of bees 
fly at slightly different minimum temperatures. The range is perhaps three 
degrees, which can be quite important in spring. The quality of cool weather 
working is not confined to the brown bees of north Europe, though it is 
probably commoner among them than in the yellow bees of the Mediter- 
ranean. This point is not to be despised in the breeding of bees, as it is often 
linked with the ability to get honey in our climate. Stocks which work while 
the others do not are, it is true, mainly collecting water, but the fact that they 
have already satisfied their requirements makes them able to gather more 
pollen when it becomes warmer. 
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Unfortunately nothing can compensate for a long spell of really cold 
weather, though the blossoms undoubtedly develop more slowly and so can 
wait longer for cross-pollination. But since, in stocking an orchard with 
honeybees, we usually allow far more bees than the blossom would require in 
warm weather, most of the flowers are caught in time if the cold spell is short. 


Attraction of bees by rival plants 


At temperatures between 50 and 60°F the bees fetch plenty of pollen and 
a little water. There is no appreciable nectar in the flowers. Plum, pear, cherry 
and apple blossom yield large quantities of pollen which is easily taken, so in 
cooler weather bees are not readily distracted from fruit trees, as they always 
prefer to get what they want with least trouble. But when the temperature 
reaches 60° the flowers begin to yield nectar, and the higher it goes the more 
they yield. Then the fruit trees, though still almost unrivalled in giving pollen, 
may be less attractive than maples, sycamores or some other wild sources of 
nectar. 


Spread of flowering period of fruit trees and rival plants in a 
typical season 
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A flow of nectar does not always cause many bees to leave the fruit trees. 
In really warm weather apples and, even more, cherries outyield anything. 
But in some conditions of temperature and humidity other plants dominate. 
Since in warm weather some, perhaps nearly enough, of the fruit would be set 
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without honeybees, and since a proportion of the bees continue to gather pol- 
len from the fruit trees, the desertion of others usually does little harm: in 
fact, if conditions are ideal it may help to avoid setting too much fruit. But if 
the bees desert in cool conditions harm must be done. 

Perhaps the rival plants which are most commonly blamed are maple, 
sycamore and dandelion. The first two yield nectar heavily only in warm 
conditions, so they probably do little harm, though their attraction of the 
bees can be dramatically sudden. Dandelions yield at lower temperatures, but 
they are not usually very numerous in pasture fields, and those in the 
orchards can be cut. And they often open for only a few hours a day. A large 
area of holly is rare but can fascinate the bees completely, though only at 
the tail end of apple blossom in a late season. Charlock and the brassicas are 
more serious rivals, because they all yield nectar at lower temperatures than 
the fruit trees and their pollen is plentiful. They can attract bees over a con- 
siderabie distance without ever becoming conspicuously full of them, as does 
an old maple tree, whose sweets are so concentrated that the deserting bees 
can be heard. 


Planting pollinating varieties 


Because the inter-planting of pollinators in the maincrop adds to the 
problems of cultivation, there has been a tendency to use only one variety 
as a pollinator and keep to the minimum the number of trees not suited by 
the main programme of spraying and manuring. Especially among apples, 
this arrangement often prevents the bees from doing their work properly be- 
cause the two varieties react differently to the climatic conditions which deter- 
mine the time of flowering, and in some seasons they fail to flower together. 
In cherries, where it is common practice to use only two varieties but to 
plant both in large numbers, there does not seem to be the same risk. A bad 
set of fruit is usually caused either by cold weather or by the blocks of a 
single variety being too large for efficient cross-pollination. 

The bee has no instinct to cross the varieties: the grower must put the work 
in its way. About 90 per cent of them continually work areas which perhaps 
include only three or four trees, so they may be helping little with pollination 
unless one of these trees is of the pollinating variety.* There may be some 
exchange of pollen from bee touching bee within the hive, but we do not 
know how much of this there is. (This knowledge would be well worth hav- 
ing.) At present we must assume that the quantity of pollen transferred in this 
way is not significant, and plant more pollinating trees than usual if we want 
to exploit the bees fully. 

One further complaint reinforces the plea that pollinators should be so 
planted that all the bees, and not only some of them, should be able to cross- 
pollinate. It is that sometimes bees will pollinate a self-sterile variety with its 
own pollen. Unfortunately, when this happens the useless pollen will often 
take hold and grow, so that the flower is spoilt even if useful pollen is later 
brought to it. But of course all pollinating insects will do this. The only way 
out is to make sure that a good proportion of the available pollen is useful. 





* Bees as Pollinators of Fruit and Seed Crops. C. G. BuTLER and J. Smmpson. Rep. 
Rothamst. exp. Sta., 1953, 170-71. 
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Green Crop Driers’ Convention 
20th-21st November, 1958 


Tom BILLINGTON 





This was the Green Crop Driers’ Ninth Annual Convention, and one of 
their most successful. 


THE papers read at the Ninth Annual Convention of the Association of 
Green Crop Driers at Blackpool covered a wide range of activities, from the 
sowing of the seed to the selling of the dried crop, and took in modern 
methods of assessing and reducing working costs. 

Reading the opening paper The Production of Grass, PROFESSOR D. S. 
HENDRIE, Principal of the West of Scotland Agricultural College, said that 
the potential of grassland is immense. Yields of up to 53 cwt per acre starch 
equivalent have been obtained through milking cows. In terms of milk, pro- 
duction of about 380 gallons per acre of cow grazing has been obtained at 
Auchincruive, whilst at the Hannah Institute, under controlled conditions 
and where calving coincides with maximum grass growth, up to 770 gallons 
have been obtained. 

It is vital to remember, however, that intensively-exploited grass makes 
savage inroads into soil carbonate of lime, nitrogen, phosphates and potash. 
As Hamilton has shown, 3 tons of grass dry matter (cut and removed) use up 
much more of these elements than 30 cwt of wheat or 8 tons of potatoes. For 
high output, therefore, manuring of grass must be heavy. 

Unpublished work in Scotland has recently shown very much less response 
from phosphates than the text-books have traditionally suggested. In these 
circumstances, potash becomes critically important, particularly in relation 
to clover growth. The same sort of thing is reported from New Zealand, 
after a great many years of reliance on phosphates plus white clover. But 
generalizations like these always have complex repercussions. For example, 
it now emerges that the heavy use of potash to balance high applications of 
nitrogen sometimes runs into quite sharp trouble, with low uptake of mag- 
nesium in the herbage and hence hypomagnesaemia. In this context the time 
of application of potash seems to be important, which suggests in turn the 
need to have potash “straights” freely available, as distinct from nitrogen/ 
potash or nitrogen/ phosphates /potash compounds which have to go on as 
one in early spring. 

The most interesting part of the grassland manuring complex is the use 
of nitrogen and the part which can be played by clover. The effectiveness of 
added nitrogen is well documented. In Britain straight-line response seems 
to hold up to about 300 Ib nitrogen an acre, at which level an output of 
some 40 cwt an acre utilized starch equivalent may be expected. Clearly, 
the heavier use of nitrogen will in itself raise output from large areas of grass 
in this country. In more normal farm practice, however, the recovery of the 
added nitrogen begins to taper off after about 112 Ib nitrogen an acre is 
reached. Up to the point of diminishing response, it seems that 2-3 cwt 
utilized starch equivalent—or 22 gallons of milk—are obtainable from 1 cwt 
sulphate of ammonia used. 


576 

















GREEN CROP DRIERS’ CONVENTION 


That part of the story is easy, said Professor Hendrie, but it is not too easy 
to know where the mitrogen should come from, for clover can also play a 
major role. World use of nitrogen in grass production has fallen into three 
distinct patterns: for example, the “all clover” policy of New Zealand, the 
“no clover/heavy nitrogen fertilizer” policy of Holland, and the British 
compromise, which leans on both sources. A great danger is that of falling 
between two stools and using a quantity of applied nitrogen which, with 
indifferent management, depresses the clover—and hence the nitrogen fixa- 
tion—but which does not sufficiently make up the loss of the latter. But 
wherever the nitrogen comes from there must be plenty of it. 


Feeding value of grass 


Gross output, however, is only part of the story; even more important is 
the feeding value of the crop. The three essential principles cannot be out- 
lined too often. They are mainly associated with the classical work of 
Woodman and others at Cambridge but, as a matter of interest, the very 
heart of the matter was reached much earlier by Dr. (later Sir) David Wilson 
of Stirlingshire. Anyone who cares to read about his work and findings in 
the Transactions of the Highland and Agricultural Society of 1886 and 1889 
will be astounded at how littie more we know to this day of the essentials, 
and perhaps a little surprised that his work is so seldom adequately acknow- 
ledged. 

The cheapness per unit of nutrient of grazed grass has already been 
stressed. Clearly, therefore, the extension of the growing and grazing season 
is fundamental. The weapons available in the present state of knowledge are 
the plentiful use of certified strains, manuring (especially with nitrogen) and 
rest periods. “There is interesting recent information,” said the Professor, 
“on the importance of regulated rest periods (and on intensity of defoliation) 
in giving additional growth. For example, resting cocksfoot in autumn has 
been shown to be as effective as the addition of nitrogen in the spring.” 

The discussion centred mainly around two points—times and quantities of 
manurial applications and palatability of certain grasses. With regard to the 
former, the speaker said that the time of application of potash depends on the 
potash content of the soil. It is largely a matter of trial and error. In reply to 
a member of the audience who queried the advisability of using as much as 
10 cwt of nitrogen an acre, he said he knew of no reason why that quantity 
should not be applied to non-clover swards if the land was going to be 
ploughed out after the crop was taken off. 

On the matter of palatability there is no justification for saying that 
animals, any more than human beings, know what is good for them, but if 
they dislike any specific grass or herbage so much that they will not eat 
enough of it, then one must admit defeat. 


What sells dried grass? 

Reading a paper What sells dried Grass? Mr. ALAN H. WarD, of Aynsome 
Laboratories, Grange-over-Sands, said that owing to the exceptionally wet 
weather, many of last year’s samples have been low in protein but high in 
carotene. Under the Fertilisers and Feeding Stuffs Act, 1926, a declaration of 
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crude protein is necessary but, in selling their product, driers should stress 
the amounts of other elements, such as carotene, vitamins and unidentified 
growth factors. 

It is the quality of the protein, not the quantity, which is important. Where 
only five per cent of dried grassmeal is used in a mixture the total amount of 
protein is not very significant, but it is important to point out that dried grass, 
even at the five per cent level, will supply appreciable quantities of some of 
the more important amino acids. It contains approximately four times as 
much lysine, three times as much tryptophane and three times as much 
threonine as the common cereals. It is also decidedly higher than cereals in 
all the other essential amino acids. 

There is also the quite considerable and important content of xanthophyll 
in dried green crops. This plays an important part in the production of good 
quality products, providing a better colour in milk, the yolks of eggs, and 
the shanks of poultry. There is not enough xanthophyll in conventional ingre- 
dients to provide the required colour, and dried grass has an obvious selling 
point as the only xanthophyll concentrate available. 

Speaking of the high vitamin content of dried crops, Mr. Ward said they 
are excellent sources of riboflavin, nicotinic acid, pantothenic acid and other 
B vitamins. The riboflavin content is ten times higher than in cereals, and the 
pantothenic acid content about five times as high. These figures are particu- 
larly important when it is recognized that riboflavin and pantothenic acid are 
probably the two most important B vitamins, and those where a deficiency 
is most likely to occur in a mixture of ordinary feedingstuffs. 

Possibly still more important is the presence in dried green crops of an 
unidentified growth factor or factors, the presence of which is clearly indi- 
cated in many research stations. Among the fat-soluble vitamins in dried 
crops, vitamin E is becoming of profound importance in rations for turkeys, 
broilers and intensively kept poultry generally. 

The anti-haemorrhage vitamin K is of direct commercial importance, since 
it has led to the production of first-class carcasses of turkeys and table birds 
by reducing disfigurement after plucking. 

Although it is essential under the Act to declare the protein content, dried 
grass producers should get away from the protein complex and think in terms 
of accessory factors. They are entitled to say to potential customers: “You 
want the best source of all-round health—we have it, in the form of valuable 
amino acids, trace elements, carotene, B vitamins (particularly riboflavin and 
pantothenic acid), unidentified growth factors, xanthophylls for pigmenta- 
tion, vitamin E as an antioxidant and vitamin K against haemorrhage”. 

In the discussion, the point was made that dried grass contains not simply 
a collection of various elements but a collection of elements working together 
in harmony. It carries all the vitamins and, more important still, all the 
minerals, and they work together to bring out the best in each other. 


Work study 


In his paper Work Study in Agriculture, Mr. V. M. GREEN, head of the 
Work Study Department of the British Productivity Council, said the object 
of work study is not to make workers redundant but to increase productivity 
and take the backache out of operations. By very careful examination and 
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sifting of details, the technicians of work study can reveal whether the 
resources already available to the farmer are being used to full advantage. 

No reflection whatever is being made on any farmer whose methods are 
open to improvement by work study technicians. It is not merely a case of 
using common sense; farmers have always done that. Nevertheless it has 
been demonstrated that farming could benefit very materially from the appli- 
cation of work study. The industry today is probably more susceptible to 
change from outside influences than most manufacturing industries. To meet 
these changes, economy of costs is essential, and that is where work study 
could be of great assistance. 

In the discussion it was made clear that the work of the Productivity 
Council does not include sending out experts to advise on the work of farms. 
Their function is to promote work study in all industries. Individual farmers 
could employ specialist firms, including practitioners qualified in engineering, 
who could advise on the workings of drying plants, to investigate and improve 
their own individual methods. 

A suggestion warmly received by other speakers was that the work of the 
farmer himself should be reviewed to make him more efficient in the manage- 
ment of his staff. Some criticism was expressed of the speaker’s statement 
that the object of work study is not to reduce labour. It was felt by some that 
if work study fails to reduce labour costs, then it is not of much use to the 
practical farmer. On the other hand, it is generally recognized that the prac- 
tice could be of great use to the industry. 





The Virtues of Lucerne 

The virtues of lucerne speak for themselves: a high yield of protein per acre, 
and a crop which enriches the land. But choose the right type—this is even more 
important than choosing the right variety within a type. Early or mid-season 
types are recommended for normal British conditions. 

The early types start growth early in spring and are the first to flower. They 
recover quickly after cutting and remain green well into the autumn; under 
suitable conditions they frequently give at least one more cut of fodder during 
the year than other types. They have an erect growth, relatively thick but hollow 
stems and large, dark green leaves. Their “green crop”, dry-matter and protein 
yield is higher than that of other types cut at the same stage of development. 
Because of their rapid growth, the early types compete better with weeds. Varie- 
ties have maintained their growth satisfactorily for at least four years and are 
suitable for a three or more years ley for hay, silage, “grass drying” or grazing. 

Mid-season varieties are seven to fourteen days later in spring growth and 
about a week later in flowering. They are less productive than the early types 
and become dormant earlier in the autumn. The growth is rather more prostrate, 
with thinner stems and smaller, lighter green leaves. They can be used if seed 
of the early type is difficult to obtain. 

Seed should have been carefully fumigated against lucerne eelworn. If the 
field has not grown lucerne recently it is advisable to inoculate the seed with 
the correct bacteria shortly before drilling. A seed rate of 12 lb of good seed 
per acre for close-drilled rows of pure lucerne is normally ample; under special 
conditions even lower rates may be all right. The germination of lucerne varies 
widely, however, and due allowance should be made for low germination. 

The National Institute of Agricultural Botany, Huntingdon Road, Cambridge, 
will advise on its recommended varieties. 
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Farming Cameo: Series 2 


11. Cockermouth District 


K. MAcLEop, B.SC. 
District Officer 





THE road from Kendal and the south to Keswick has at one point to squeeze 
itself between Helvellyn and Thirlmere. This is the extremity of the Cocker- 
mouth district, which stretches within the arc of a circle from this point north- 
west to the Solway coast. As far as the eye can see and beyond, north to 
Skiddaw and west to rugged Grassmoor and Loweswater Fell, lie a hundred 
thousand acres of rocks and stones and trees, more than half the district, the 
highest, the wettest and to many the loveliest part of England. 

The mountain ewe on the hills above Keswick overlooks Thirlmere, Der- 
wentwater, Borrowdale and Bassenthwaite. Only the hardiest of breeds can 
live on these fells. For hundreds of years the grizzly Herdwick held sway, 
but its stronghold has now been almost completely overrun by the Swale- 
dale. The battle was prolonged and bitter and generations now dead fought 
to repel the invader: one man vowed he would slaughter any of his Herdwick 
ewes found running with his neighbour’s despised ram. But slowly the 
farmers capitulated and the Swaledale is now in possession of all but the 
pooresi fells. It grows more wool and the wether lambs and draft ewes are 
preferred by the lowland farmer. 

The hill ewe is agile and hardy. It has to cover much ground for a meal, 
and has a hundred or more inches of rain falling on its back each year. 
What soil there is was a concession from the glaciers which once radiated 
from Helvellyn like spokes of a gigantic cartwheel. Trees have been planted 
on some of the fells—there are 10,000 acres of afforestation in the district, 
and the Corporation of Manchester planted the Thirlmere catchment area 
when it transformed the lake into a vast reservoir in 1890. 

In the valleys soil is more plentiful, and most farmsteads are situated so 
as to have access to some of this better in-bye land. Farms are generally 
small—S0-100 acres of in-bye—but the fells, both enclosed and open, are 
apportioned between them. Many of these farms produce some milk, mostly 
from Shorthorns, but the main enterprise is rearing—beef or dairy stores and 
store lambs. The silo is a common sight, often near a fresh green reseeding, 
perhaps of Italian ryegrass. Less and less expensive winter fodder has had 
to be bought since the silo came, along with the tripod and hut-rack for 
haymaking. Farmhouses have been modernized and new buildings erected— 
the Livestock Rearing Act has brought new life and purpose to the area. 

This land “at once so bare in its nakedness and so rich in its luxury” 
provides spectacular pleasure for the visitors—welcome guests on many a 
fell farm. The ewe’s highest grazings are visited often—by climbers and 
ramblers, by innumerable foxes often chased by the fell packs with followers 
on foot. Golden eagles are said still to nest here. 

The ewe, after three lamb crops on its fell, is drafted down to the low- 
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land—into England as one flockmaster put it—an area which comprises the 
remainder of the Cockermouth District, and it is in two parts. Next to the 
fells is an area about eight miles broad, with Cockermouth at the centre, 
which differs from the country next to the Solway coast. Whilst the soil in 
the latter is friable and fertile, the former is colder, heavier and wetter land, 
boulder clay and all that that involves. Much is marginal, some of it being 
farmed very skilfully to produce almost as much as the favoured plain it 
overlooks. It is at its best growing grass and, though milk is the main source 
of income from its typically 100-acre farms, all but the wettest parts make 
excellent sheep pasturage. The ewe drafted from the fells saw this country 
five years before, as a wintering hogg. Now it is here to stay, to be crossed 
with a Hexham Leicester or Teeswater ram to breed for a few more seasons. 
The wethers of this cross are fattened on rape, but the gimmers are much in 
demand as breeding hoggs to go to the coastal plain. 

The grey-faced hoggs from the marginal area are brought on to some of 
the best agricultural land in the country, the southern tip of the Cumberland 
plain, of which some 20,000 acres is in the Cockermouth district, adjacent to 
the Solway Firth and stretching from Aspatria and Allonby in the north to 
Maryport in the south. The soil is deep and red, and the rainfall 30 inches 
or less. Formerly, Irish cattle were fattened here on grass, but today the 
store cattle are mainly home-bred, the Friesian bullock, a by-product of a 
thriving dairy industry, being well liked. The area is one of mixed farms, 
which are tending to get larger as parcels of land come on to the market. 
The cropping is geared to livestock production. Oats grow well and can yield 
up to two tons an acre; combines and driers are becoming commonplace. 
The root crop persists—now largely mechanized—the swede still being 
highly thought of for beef, mutton and milk production. The acreage of crops 
grown for sale is not significant—about 1,000 acres of potatoes, mostly 
Redskins—and some 250 acres or so of peas for canning at Maryport. 

This area has been an important one ever since it was enclosed. John 
Christian Curwen, friend of Arthur Young and M.P. for Carlisle from 1786 
to 1828, introduced into the county an improved system of agriculture 
mainly through the establishment of Agricultural Societies. He transformed 
Schoose Farm at Workington into a permanent showground for the local 
Society, and he might have become as well known as Coke, working at the 
same time at Holkham, had it not been for the impenetrable barriers of 
mountains and sea which isolated his work. In 1874 the Aspatria Agricul- 
tural College was established, claimed to be the first in the country. 

The grey-faced hoggs on the lush pastures are mated to a Suffolk ram and 
they fatten their lambs early off grass; few nowadays go on to roots. Fat 
lamb is in demand by local butchers. The industrial population on the small 
coalfield in the extreme south-west of the district prefers home-killed meat 
and can afford to pay for it. Long may it remain so! 

The family tree of these lambs has spanned a district, here gentle and 
pastoral, there wild and lonely, as diverse and interesting as one could wish 
to find. 








At the Farmers’ Club 


Chemical Weedkillers 


Dr. E. K. WooprorD, of the A.R.C. Unit of Experimental Agronomy, Ox- 
ford University, speaking at the Farmers’ Club meeting on 14th January, 
introduced his paper on chemical weed-killers by recalling the meeting just 
ten years ago when Dr. Holmes talked to the Club about the discovery and 
development of MCPA and 2,4-D. Mr. Frank Rayns had called this “the 
greatest practical contribution which science has made to British agriculture 
in the last ten years”. “I believe”, said Dr. Woodford, “that even after another 
ten years this discovery still stands out as the most important post-war de- 
velopment in crop production.” Since then startling progress has been made, 
and Dr. Woodford went on to say that if new weed-killers continue to be dis- 
covered at the same rate it seems quite certain that in the not too distant 
future chemicals will be employed for the selective control of weeds in most 
agricultural and horticultural crops, and cultivations will be reduced to the 
minimum required to prepare a seedbed and maintain soil tilth. 

Since weeds are always with us, control methods are necessarily a very im- 
portant part of crop production. The methods of crop husbandry evolved over 
the centuries are primarily techniques for weed suppression. The use of 
chemicals instead of implements and rotations for controlling weeds gives 
farmers and growers greater freedom in choice of cropping and may also lead 
to new systems of crop production, especially where inter-row cultivation is 
practicable. For instance, given a really efficient pre- or post-emergence 
weed-killer the sugar beet crop could be completely mechanized. 

Dr. Woodford considered it probable that most perennial crops could be 
grown quite successfully on our lighter land without any cultivations at all, 
provided the weeds were controllable by other means. A selective chemical, 
able to suppress weed grasses of the Agrostis and Festuca species without 
affecting desirable grasses might completely change existing systems of grass- 
land management. Chemicals such as dalapon and aminotriazole, which are 
proving beneficial for killing grass swards before reseeding, are thus replac- 
ing the plough and other implements not only as killers of weeds, but also as 
tools for seedbed preparation. 

In cereals, only wild oats and blackgrass now resist chemical attack, for 
CMPP and TBA/MCPA mixtures will control weeds unaffected by MCPA 
and 2,4-D. Against wild oats in cereals two new chemicals look promising, 
though, he added, “we have heard those optimistic reports before from the 
US.A.”. In sugar beet, TCA or CIPC applied before seeding are helpful 
against wild oats, and at Sprowston endothal and CIPC mixtures applied at 
drilling time have shown encouraging weed-killing powers. A really effective 
weed-killer for use among kale and other brassicas is still lacking. 

Among new developments, dalapon, which is absorbed by both leaves and 
roots, is proving useful for grass control in growing crops of lucerne, beet, 
some bush and top fruit, asparagus, rhubarb and other vegetables, and for 
keeping ditches and water courses weed free. Dalapon acts slowly, apparently 
inducing prolonged dormancy in susceptible plants, so cultivations to kill the 
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dormant weeds are often necessary. Other new materials include simazine, 
which has a very long-lasting effect in soil, and a range of soil-acting mixtures 
of horticultural interest based on 2,4-DES, CIPC and fenuron. 

Admitting that the choice of the best weed-killer for cereals has become 
quite a problem, Dr. Woodford briefly reviewed the ten “candidates” in re- 
lation to thirteen common crop situations and fourteen weeds, and advised 
reference to Dr. Fryer’s recent article* and the Weed Control Handbook for 
detailed guidance. Price per pound of MCPA or 2,4-D is a good guide to the 
value of an individual product. Chemical weed control having become such 
a complicated business, Dr. Woodford suggested that in future a farmer will 
have to rely more and more on advice from the weed control specialist, just 
as now he often consults the veterinary surgeon before buying medicines for 
his animals. “At the present time”, he said, “industry is in the fortunate posi- 
tion of having most of these specialists, many of whom are broadminded 
enough to give unbiased advice on products not made by their own com- 
panies.” It seems inevitable, however, that the Ministry of Agriculture and 
the N.A.AS. will eventually appoint their own specialists. “The need for 
close collaboration between commercial and official interests is, I am sure, 
basic to all our problems, both of development and extension work, as well 
as to those concerned with hazards to animals and crops.” Fortunately, the 
British Weed Control Council provides a unique opportunity for joint dis- 
cussion and action. 

Translating the scientific names of chemical weed-killers into the trade 
names and jargon used in commercial literature and by salesmen is difficult, 
often impossible. Both farmers and advisers get confused by the multiplicity 
of proprietary names and the difficulty of relating officially recommended 
dosage rates, stated in ounces of active ingredient per acre, with those on the 
makers’ labels expressed in pints per acre. Legislation requiring manufac- 
turers to register their products and declare the nature and content of active 
ingredients would enable the N.A.A.S., merchants, and independent consult- 
ants to provide a much more useful service to farmers and growers. Surely 
this could be done without causing undue hardship to producers. 

Existing regulations and the constant vigilance of the Advisory Committee 
on Poisonous Substances used in Agriculture and Food Storage seem suffi- 
cient, at present, to protect against the toxic hazards associated with weed- 
killers. “It is unfortunate”, remarked Dr. Woodford, “that the average lay- 
man still tends to associate weed-killers with pcisons, suicides and murders 
—yet modern weed-killers, on the whole, are comparatively harmless to man 
and animals.” 

Work in progress on drift and the resultant damage to susceptible crops 
should lead to improved spraying techniques, and also help in cases where 
growers have to establish the fact of damage in a court of law. It is hoped to 
avoid restrictions on the use of ground crop sprayers, but the greater hazards 
of aerial application in this intensively cultivated island seem to merit its 
Official control. It might be advisable to limit aerial application of growth- 
regulating chemicals to accredited operators, spraying only in scheduled areas 
after notifying a local Ministry of Agriculture officer. 


Sylvia Laverton 





* Choosing the Best Herbicides for Cereals. J. D. Fryer. Agriculture. 1958, 64, 585-92. 
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In Brief 


AGRICULTURAL EDUCATION AND THE YOUNG WORKER 


An expansion in agricultural education is recommended by the committee under 
the chairmanship of Earl De La Warr which recently considered further educa- 
tion for agriculture provided by local education authorities. The report was pub- 
lished last December (Cmnd. 614). 

The committee criticized the farming industry for being less alive than most 
other industries to the advantages of systematic technical education for all its © 
workers. They hope that the industry will co-operate much more fully with local 
education authorities in the development of part-time education and will accept 
its responsibility for giving thorough practical training to its young employees. 

The committee recommend that in future all young workers between the ages 
of 15 and 18 should attend part-time classes in working hours. A selected min- 
ority should go on to a farm institute course or take further part-time courses. 
The farm institutes should also recruit students who have stayed longer at school 
and passed the G.C.E. examination at ordinary level in at least three subjects. 
The standard of farm institute courses should be raised and training in routine 
manual skills gradually eliminated. Farm institutes should offer supplementary 
courses in specialized branches of agriculture for those who have completed the 
basic course. At this level, too, there should be a part-time alternative. 

There are recommendations in the report about the number and size of insti- 
tutes, the functions of institute farms, about courses in poultry husbandry, horti- 
culture, farm management and rural domestic science; and about the supply and 
training of teachers. 

The report concludes with a recommendation for the transfer of the Minister 
of Agriculture’s responsibility for local authority agricultural education to the 
Minister of Education. This has been accepted and will take effect from 1st April. 


FEEDING EWES ON THE HILL 


When Mr. A. R. Wannop, Director of the Hill Farming Research Organization, 
spoke about the winter feeding of hill sheep at the Glasgow meeting of the 
British Association, he referred to the traditional dislike of hill farmers to the 
idea of supplementary feeding, exceps for an allowance of hay in a real emer- 
gency. These farmers, he said, hold that feeding encourages ewes to be lazy, to 
lie about waiting for food instead of ranging the hill in search of palatable her- 
bage, and in general is antagonistic to the qualities that make up hardiness. 

Under the auspices of the Hill Farming Research Organization, ewes have been 
fed on the hill during the past three winters to see what kind of response they 
would give. Comparisons have included hay, turnips and concentrates. Three 
years is too short a period from which to draw firm conclusions, but the follow- 
ing tentative observations are of interest. 

In the first two winters of feeding, the weather was reasonably mild and the 
spring early, so that ewes which received supplementary feeding and produced 
only single lambs, did not have any less mortality in their lambs or wean signi- 
ficantly heavier lambs than those not fed. On the other hand, ewes producing 
twins did wean significantly heavier and more lambs. 

In the third winter, with its very hard conditions and cold, late spring, fed 
ewes not only lost fewer lambs at birth but had heavier lambs at six to eight 
weeks old, up to which age they are largely dependent on milk, and at weaning. 

Provided normal shepherding is practised, feeding moderate quantities of con- 
centrates in cube form has not stopped the ewes ranging the hill. 


584 




















IN BRIEF 


The need for additional energy appears to be as important as additional pro- 
tein—possibly more so. Unfortunately, efforts to find out just what the ewe eats 
from the hill, both in quality and quantity, have proved negative to date. 


PIGS IN EVERY PEN 


“The pig makes the money, while the pigman creates the right conditions for it 
to do so. Therefore, let housing be designed primarily for the pig’s well-being, 
and let the comfort of the pigman come a close second.” So say H. G. Boughton 
and H. P. Insall, writing in Pig Farming. “The pig’s basic need is for a dry bed, 
and shelter from draughts. Insulation to retain body heat will keep the house 
warm, aided by restriction of air space. Everyone knows the most popular and 
successful types of house; the factor most often overlooked is the need to use 
them to the best advantage. 

“The principle, simply stated, is that a building, representing a sum of capital 
invested, is earning no interest unless it is being used, and not earning enough 
unless it is used to capacity. The only possible excuse for leaving pens empty 
is to allow thorough cleaning and disinfection, and the quickest means, such as 
a flame-gun, should be adopted. 

“Not only should the pens have pigs in them but they should be full of pigs. 
Frequent moving, though it takes time, is thus economically justified. As far as 
the small herd is concerned, a number of pens of different sizes will be required, 
as such a unit may be forced to keep every odd pig until it is precisely the right 
weight for slaughter. 

“Taking a pen designed for eight bacon pigs as an illustration, ten or eleven 
young stores could comfortably live in it for some weeks until the first couple 
of baconers have been sold from a larger pen. The two bunches would then be 
changed over. Going a step further, when a couple more of the baconers have 
gone to the factory, the remainder could again be moved to a smaller pen, and 
more young stores bought or drafted in from the weaner yard. In this way the 
house is kept full, and the capital is earning the maximum interest. 

“Similarly, with breeding stock, only a very limited number of expensive farrow- 
ing pens should be built, and if there are more sows than places, the sows with 
litters over three to five weeks old should be moved into cheaper accommoda- 
tion.” 


BULBS AND BULB FLOWERS 


The bulb and bulb flower acreage in England and Wales has now risen to over 
10,000 acres. Mr. J. O. Page, speaking at a growers’ discussion meeting at Cam- 
borne, Cornwall, attributed this increase to the change-over to farm-scale methods 
of cultivation. Our production costs are now the lowest in the world. Technical 
developments include planting and lifting techniques, pest and disease, hygiene 
and weed control. 

Growing in the ridge, which speeds up planting and lifting and is done with 
non-specialized machines, is also suitable for smaller enterprises, as in Cornwall. 
Successful for daffodils, but less so for tulips, it has certain disadvantages com- 
pared with the “flat” (bed) system. The invention of universally efficient machin- 
ery for use on the flat might see a return to this system. 

In Lincolnshire, large oil-fired circulatory tanks are now being used for hot- 
water treatment. These may be neither possible nor necessary for the smaller 
grower, but he can stil] improve efficiency as by using a wetter in the water and 
other means to dispel the air bubbles in which eelworms may lurk and escape 
death by hot water. 

New methods of weed control which, in discussion were cited as the greatest 
recent advance, call for caution. The effect of residual herbicides is modified by 
climatic and soil conditions, and these herbicides can be dangerous if wrongly 
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used. CIPC (5 pints per acre pre-emergence and again at the correct post-emer- 
gence stage) can however be recommended. This is an ingredient of the new 
“residual cocktails.” 

With this high and still increasing output, Mr. Page thought there should be 
some attempt by the industry to plan market supplies. England still has a rela- 
tively low flower consumption rate, which could be raised by the right kind of 
publicity. 


WE ARE EATING BETTER 


According to the National Food Survey there has been a substantial improve- 
ment in the nation’s standard of feeding in the past five years. The change be- 
tween 1953 and 1957 in average weekly household consumption per head of the 
main foods is shown in the following table. The picture is of a nation eating 
a good deal more butter, canned fruit, sugar, meat, cheese, and eggs; a good 
deal less bread, jam, flour and potatoes; and roughly similar quantities of milk, 
tea, bacon and ham, fish, cakes and biscuits, fresh fruit, and vegetables (other 
than potatoes): 


Percentage change 1957 on 1953 


Up Down Relatively Stable 
Butter +51 Preserves —30 Tea +6 
Canned fruit, etc. +44 Bread —17 Other beverages +5 
Sugar +30 Flour —11 Cakes, biscuits +3 
Carcass meat +19 Potatoes —9 All other meat +2 
Cheese +16 Liquid milk +1 
Eggs +11 Bacon, ham -1 
Veg. (excl. potatoes) -2 
Fresh fruit —3 
Margarine —6 
Fish —6 


The spectacular rise in butter was continuous over the period and contrasts with 
the decline in margarine; butter consumption moved ahead of margarine from 
the summer of 1955. The persistence of the rise is probably mainly the result of 
the continued decline in butter prices in 1957. The striking increase in canned 
fruit no doubt partly reflects the growing preference for labour-saving foods, but 
there has also been a decline in supplies of fresh citrus fruit. The fall in bread 
and potatoes is a trend normally associated. with rising living standards in any 
advanced country, but not fully apparent in Britain until controls were lifted. 

Between the last complete year of rationing, 1953, and 1957 the average weekly 
expenditure per person on food at home rose by 24 per cent to approximately 
28s. Food prices went up on average by about 17 per cent, so there was a 
“real” increase in food purchases of about 6 per cent. We may now be at the 
beginning of a new trend, with less emphasis on changes in the quantity of food 
consumed and more on improvements in quality and service and in methods of 
manufacture and packaging. The rapid development in recent years of frozen 
and pre-packed foods is a significant pointer in this direction. 


F.A.0. DEPUTY DIRECTOR-GENERAL 
Dr. Norman Wright, Scientific Adviser (Food) to the Ministry of Agriculture, 
Fisheries and Food, has been appointed Deputy Director-General to the Food 
and Agriculture Organization. He succeeds Dr. F. T Wahlen of Switzerland. 
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The World of Spiders. (New Naturalist 
Series). W. S. BRISTOWE. Collins. 30s. 


One of the pleasures of writing about 
Dr. Bristowe’s book is that it provides an 
opportunity of thanking the editors and 
publishers of the New Naturalist books 
for the excellent fare they have provided 
during the last fourteen years. 

The World of Spiders is a very welcome 
addition to the naturalists’ bookshelf, and 
at least in my case satisfies a long-felt 
need. 

Painstakingly careful observation, fol- 
lowed by accurate reporting, is the foun- 
dation of sound biology: it provides the 
facts that both indicate the questions to be 
answered and contribute to their resolu- 
tion. In this respect there is no difference 
between the work of the amateur and that 
of the professional biologist. This was ob- 
vious enough in the time of Darwin and 
Wallace, but for a long time in the first 
half cf this century there were very few 
first-rate works of natural history such as 
we have now become accustomed to. It 
would not be possible here to discuss this 
subject, other than to suggest that it is to 
a large extent the growth of interest in 
animal ecology and behaviour that has 
driven professional biologists into the field 
where, in many ways, they meet the ama- 
teur on equal terms. The New Naturalist 
books have not only been one of the out- 
standing results of this trend, but have 
helped it along. Many have been written 
by professional biologists, others, like this 
one, by people to whom biology is not a 
livelihood, though perhaps the outstand- 
ing interest of their lives. 

This does not make for light reading, 
and The World of Spiders is no exception. 
The introductory chapter on spiders in 
literature and superstition provides a very 
interesting general background. One is 
struck perhaps by the longevity of those 
who have studied spiders (araneologists) 
and by the sharply defined reactions of 
fear and fascination which these animals 
have inspired in men—and women. I hope 
that Dr. Bristowe will succeed in removing 
some of the irrationality that lies behind 
the fear, and inspire the fascination. 

The remaining chapters are much more 
technical, and a sound knowledge of 
formal biology is needed to follow them, 
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but any effort made to grasp these sections 
will be more than repaid by their interest. 

Many readers will regret that so few of 
our spiders have common English names; 
that cannot be helped, but may be reme- 
died as interest in them increases. 

We have become accustomed to a high 
standard of illustration in this series. 
Here, The World of Spiders is one of the 
best, and I would particularly like to say 
how greatly I admired Arthur Smith’s 
drawings in line and wash. 

Having thanked the editors and pub- 
lishers, it remains especially to thank and 
congratulate Dr. Bristowe for giving us 
such a fascinating book. 

F.H.J. 


Britain: An Official Handbook (1959 edi- 
tion). H.M. Stationery Office. 21s. (21s. 
9d. by post). 


It is difficult to resist the fascination of 
a well-produced book of reference. Even 
though its subject-matter is clearly pre- 
sented and served by an effective index, 
perhaps the acid test is the degree of 
finger-itching temptation to delve at ran- 
dom and subsequently to be lured from 
page to page. This new edition of Britain 
passes the test well. Every thread of our 
complex national life is woven into an 
inspiring tapestry. 

The approach and compass of the 
volume is vvell illustrated by two of its 
excellent plates: one shows those modern 
marvels, a nuclear power station and the 
renowned Zeta I; the other, a selection of 
thirteenth-century castles solidly sur- 
mounting typical British countryside. To- 
gether they can be taken to symbolize the 
native energy, creativeness and culture 
which have been brought from the past 
into the present scientific age. 

We are inclined to take our institutions 
for granted and it is well to be reminded, 
therefore, of the evolution and present-day 
functions of an ancient monarchy sup- 
ported by independent legislature, execu- 
tive and judiciary, served in turn by the 
central and iocal government administra- 
tive machines. 
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The sections devoted to the national 
economy, finance and trade show how we 
earn, save and spend our national and 
private incomes, and how we stand in 
balance with the rest of the world. It is an 
economic truism that, in this small island, 
we cannot exist by taking in each other’s 
washing. This is well shown by the chap- 
ters which describe our industry, agricul- 
ture, trade and system of communications. 

During the nineteenth century, the social 
conscience was awakened to the spectres 
of sickness, poverty and ignorance, and 
the foundations laid of our modern social 
services, The care of the sick, the old and 
the young have all now been accepted as 
a responsibility of the state, assisted by 
voluntary organizations. The book shows 
how they fit into the pattern of British 
life. 

Other chapters deal with housing, public 
and privately owned parks and the coun- 
tryside; our forms of relaxation, sports, 
the arts, drama, television and sound 
broadcasting; and finally the press (the 
British public buys more newspapers per 
person than any other in the world). 

Britain is a remarkable book which 
should do much to publicize abroad the 
infinite variety of our way of life, and 
inform home readers more fully. 

R.D.R. 


Weed Control Handbook, 1958. E. K. 
Wooprorp. Blackwell Scientific Publi- 
cations. 12s. 6d. 


The British Weed Control Council is to 
be congratulated on this issue of its hand- 
book—a comprehensive and permanent 
book, which deals with the classification 
of herbicides and explains technical terms 
in more detail than its predecessors. The 
new publication sets out more extensively 
recommendations for the use of herbicides 
and, of course, brings its subject-matter 
right up to date. It describes the law re- 
lating to noxious weeds, gives guidance on 
regulations about weeds in the various 
U.K. crop seed certification schemes, and 
concludes with a section on new and ap- 
proved herbicides. 

In my view this is an admirable guide- 
book, suitable alike for the applied scien- 
tist, adviser and grower. It is very well in- 
dexed, and the enquirer can obtain quick- 
ly and easily the information he desires 
concerning weed control in any particular 


588 


BOOK REVIEWS 





crop. The volume will be an undoubted 
boon to the adviser plagued with innumer- 
able queries on weed control and should 
never be out of his reach. I would also 
warmly recommend it to all teachers of 
agriculture and horticulture. 

Table II (on page 27) may seem a little 
complex at first glance, but provided the 
reader has noted the preamble on pages 
25-6 and digested section (ii) of Chapter 
IX, the rest is straightforward. Under- 
standing “acid equivalent” is the key to all 
the recommendations concerning dosage 
rates of growth regulator; once this defini- 
tion is grasped, Table II and other tables 
dealing with growth regulators are very 
easily interpreted. 

One of the excellent features of this 
book is that it brings together the efforts 
of government and industry, and offers the 
best information available at the present 
time on this new branch of applied science. 

H.LP.A. 


Scientific Horticulture. Volume Xiil, 
1957-58. Horticultural Education Asso- 
ciation. 17s. 6d. 


Scientific Horticulture, Volume XIII, is 
well up to the standard of previous issues. 

Two subjects figure prominently in it. 
Firstly the effect of environment, particu- 
larly of light, on plants; and secondly, the 
incidence, spread, and control of viruses 
in fruit and flowers. The effect of environ- 
ment on plants has received much atten- 
tion, but it is so complex that even now 
there are few points on which one can be 
dogmatic. The six articles dealing with it 
range from the basic principles of photo- 
periodism and their effect on flowering 
and dormancy, to the very practical de- 
scription of “Chrysanthemum Flowers the 
Year Round”, and give an excellent over- 
all picture, whether the reader’s interest 
lies in the academic or in the practical 
side, 

Plant viruses are dealt with in four 
articles, and it appears that they are at 
last being forced into the open where 
positive action can be taken against them. 
That they are by no means mastered, 
however, is shown by the recent discovery 
of many soilborne virus diseases and, as 
Dr. Cadman points out in his article, 
certain of them are a potential threat to 
raspberries, even on land which has never 
carried that crop before. The advent of 
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green-petal virus has also shifted the 
attention from aphids to leaf-hoppers as 
important vectors of strawberry viruses. 
In an excellent article, “The Training of 
Apple Trees”, Mr. J. B. Duggan disavows 
all intention of being dogmatic on the 
subject, states a preference for the “de- 
layed open centre” tree as against the 
“open centre” form, and gives very lucid 
directions for training both types. He ex- 
plains the phyllotaxy of the apple shoot, 
and shows that this must play a large part 
in any training system. The article is ad- 
mirably illustrated by simple diagrams. 
W.G.F. 


Deep Freezing at Home. F. D. SmitH and 
B. Witcox. Andre Deutsch. 15s. 


The possibility of freezing food at home 
is becoming a matter of increasing interest 
to anyone who grows food, or who has to 
cater for unexpected guests. Deep Freezing 
at Home provides sound information on 
the value, limitations and costs of this 
form of preserving and is recommended 
not only to those who are undecided, but 
also to those who have had a freezer in- 
stalled with very little information on how 
to use ‘t to the best advantage. 

The first part of the book includes com- 
parisons of the different types of freezers 
available in this country, the probable 
sizes required, and the most suitable 
places for installing them. The cause of 
frost formation, the need for special pack- 
ing of the food for freezing and the rela- 
tive merits of different packages, and how 
to deal with emergencies such as “power 
cuts” are clearly explained. 

Useful diagrams on the typical method 
of cutting mutton and pork in three 
regions of England are included in the 
section on frozen meat. 

Lists of the merits of different varieties 
of fruits and vegetables for freezing are 
given, as shown in reports from research 
establishments and seed merchants. While 
this is a welcome addition, the fact that a 
few of the recommended varieties have 
already proved less suitable on further 
trials shows how difficult a task this is; 
and the authors’ care in giving the sources 
of information tends to make this section 
a little unwieldy. 

The greater part of the book gives de- 
tailed methods of freezing, thawing and 
cooking a great variety of foods including 
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game, fish, fruit, vegetables, cakes and 
dairy products. Many of the recipes sound 
so tempting that readers may feel that this 
section alone is worth the purchase price. 
B.AC. 


English Cheeses of the South and West. 
JoHN ARLOTT. Harrap. 6s. 


Except for a few farms working to 
private orders on a connoisseur market, 
the era of farmhouse cheese-making has 
ended; cheese presses and all the para- 
phernalia of this former pastoral industry 
either lie unregarded in some outbuilding 
or adorn the cases of a rural museum. 
Today, it is to the creameries, employing 
the formulas of exact science, that we 
must look for the continuing traditions of 
English cheese manufacture. Some old- 
time cheeses once made in the south and 
west of England such as Kentish, Essex, 
Suffolk and Oxfordshire, have now very 
properly been interred in the past; only 
their “reputation” has survived. Wiltshire 
cheese (similar to Derby), a fine enough 
product in its day, has disappeared with 
the changed economic circumstances of 
the past sixty years. 

John Arlott writes with the gusto of an 
enthusiast for his subject, describing some- 
thing of the history, the craft of making 
and an appreciation of the four great 
cheeses which are native to this part of 
Britain—Caerphilly, the Welsh miners’ 
cheese, comparatively young in fame; 
Blue Vinny, essentially a long-maturing 
Dorset product, at all times a challenge to 
its makers; the mellow Double Gloucester, 
originating two hundred years ago in the 
Vales of Gloucester and Berkeley; and 
Cheddar which, as Mr. Arlott says, “has 
pleased the palate of almost everyone 
from courtier and connoisseur to the 
worker in the fields for four hundred 
years”. 

The trouble with this book is that its 
twenty-four pages leave you wishing for 
more. Drawing upon the past and looking 
to the future of these fine English cheeses, 
there is so much to say; and Mr. Arlott, as 
easy and informal in his writing as he is 
in front of the microphone, is just the man 
to have said it. 

Special mention must be made of John 
Adriaan’s four superb colour photographs 
which garnish the text to perfection. 

S.R.O'H. 
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The Ecology of Invasions by Animals and 
Plants. C. S. Eton. Methuen. 30s. 
The researches of Dr. Elton on the 

dynamics of animal populations are well 
known to ecologists throughout the world. 
He begins his latest work by stating that 
“Nowadays, we live in a very explosive 
world . .. and this book is about eco- 
logical explosions”, which he defines as 
“the enormous increase in numbers of 
some kind of living organism”. An eco- 
logical “explosion” may begin and end 
slowly, but the intermediate climax has 
often profound effects on the whole biotic 
complex. 

Notable examples of widespread reper- 
cussions, following the deliberate or acci- 
dental introduction of species to new 
territories are: (1) African mosquito (A. 
gambiae) to Brazil in 1929, (2) Chestnut 
blight to U.S.A. about 1904, (3) European 
starling to U.S.A. in 1891, (4) American 
muskrat to Europe in 1905, (5) coloniza- 
tion of mud-flats in many parts of the 
world by rice-grass, since 1870, (6) spread 
of the lamprey in the Great Lakes of 
America since 1930, and (7) establishment 
of a Chinese crab (E. sinensis) in rivers 
from the Vistula to the Seine since 1912. 
Taking insects alone, some ninety pests of 
foreign origin had invaded America be- 
fore 1912, and another thirty have been 
added to the list since then. 

The traffic in species is not entirely one 
way, however. Some foreigners have found 
an ecological niche in Europe but only a 
few have caused marked disruptions in the 
floral or faunal balance. Nevertheless, 
man is increasingly responsible, by acci- 
dent or design, for breaking up the world 
pattern of distribution known for a cen- 
tury as Wallace’s Regions. 

On completing the many interesting 
accounts of invasions of land and water 
by a diversity of immigrants, the author 
devotes the remaining chapters (three of 
the nine) to problems of conservation and 
ecological balance. But here he is more 
tentative than conclusive, presumably be- 
cause interactions in diverse communities 
are even more complex than was formerly 
thought. Thus, “Theories that use the 
food-chains for an explanation of the 
regulation of numbers are over-simplified, 
and often just untrue”; but I was sur- 
prised to find no mention of the theories 
of Nicholson or Thompson. 

The “rain of death” that is descending 
on the world’s crops—in the form of in- 
secticides and herbicides—is viewed with 
dismay, although Dr. Elton notes two 
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phenomena that are inimical to the aims 
of this chemical warfare, namely the de- 
velopment of resistant strains and com- 
pensatory reactions in ecological com- 
munities. 

Diversification of habitats, preservation 
of hedges and verges, are suggested means 
of introducing greater variety and stability 
to the fauna of exploited monocultures, 
This ecological point of view should be 
pondered by all biologists—pure and ap- 
plied. 

D.S.MacL. 


Farm Work Study. NIGEL HARVEY. Farmer 
and Stock-Breeder. 8s. 6d. 


Mr. Harvey has presented a book of 
remarkable value to those in agriculture 
who are anxious to discover the “secrets” 
of work study. He pilots the reader care- 
fully and successfully through the techni- 
calities of a subject which has become 
known as organized common sense. The 
eighty-six pages, which include eight pages 
of art plates and twenty-four diagrams in 
two colours, should dispel many of the 
misconceptions regarding work study. 

The method of presentation is admirable 
because, at the outset, Mr. Harvey indi- 
cates clearly when work study can be 
beneficial. Thereafter the book is largely 
concerned with method study as opposed 
to work measurement, which is correct, 
since it claims to be a basic guide. In 
dealing with method study each analytical 
step is treated with care, and well chosen 
examples are given to illustrate how the 
investigation is carried out. Naturally the 
reader cannot expect to be a specialist 
after studying the book, but the material 
presented should encourage the enthusiast 
to go deeper into the subject or seek ex- 
pert help in solving his own particular 
problem. 

The “examine” step of method study is 
very thoughtfully presented, but as this 
section usually proves most difficult it 
may, therefore, have been over-simplified 
in this book. However, if the instructions 
given are obeyed precisely the hazards 
associated with critical examination should 
be surmountable. 

The value of the book is enhanced by 
the inclusion of seven practical examples 
of how work study has helped the farmer 
and market gardener. The man on the spot 
benefits most, and the examples quoted, 
although relatively simple, show conclu- 
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sively how a changed routine can make 
the job easier for the operator without 
making him work harder. 

The appendix is important, since work 
measurement is complementary to method 
study, although as a tool in work study it 
should be used only by the specialist. For 
the beginner, method study is the main 
technique to master. Work measurement 
can come later, and this is Mr. Harvey’s 
theme. 

W.B. 


Bibliography of Rural Land Economy and 
Landownership, 1900-1957. D. R. DEN- 
MAN, J. F. Q. Switzer and O. H. M. 
SawyYER. Department of Estate Manage- 
ment, Cambridge University. 35s. 


This publication comes at a most oppor- 
tune moment, when important studies in 
its field are making great strides. The 
Cambridge authors are themselves pio- 
neering research on rural land economy 
and ownership and they, no doubt, have 
acutely felt the lack of a suitable biblio- 
graphy. 

The works listed cover the broadest 
field, from rural economy in the national 
and international arena down to the par- 
ticular problems of land and estate econ- 
omy which are the personal concern of 
the individual. Research, education and 
reference works are also covered and, par- 
ticularly for British readers, there is a 
most valuable section on statutes. The 
system of reference employed is excellent 
and easy to follow. 

This is a comprehensive and valuable 
volume which extends its references to 
works published by the Danes, French, 
Germans, Dutch and Italians. It is hoped 
that funds may be forthcoming to allow 
periodic revision. 

N.E.E. 


On the Inside of Broiler Production. 
W. M. ALLcrRoFT. Poultry Association 
of Great Britain. 1s. 


On the Inside of Broiler Production does 
not pretend to be a working text-book on 
broiler production, but rather a brief 
survey of this branch of the poultry in- 
dustry. The subject-matter falls into three 
main divisions. First, the broiler is de- 
fined, and a short history of production in 
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the United Kingdom, which started in 
1953, is given. 

Then follows a description of the in- 
dustry as it is today, with suggestions for 
future trends. This is covered in sections 
dealing with organization, breeds of birds 
used, design and management of houses, 
methods of brooding, lighting require- 
ments, types of feeding and watering ap- 
pliances, choice and care of litter and the 
essentials of a suitable diet. 

Marketing and grading are dealt with in 
the last part of the booklet. Here Dr. 
Allcroft stresses that grading should come 
first, and it is to be hoped that his pleas 
for more uniformity, and for the removal 
from the market of all birds except Grades 
A and B, will not go unheeded. 

Except for a passing reference to cocci- 
diosis, specific diseases are not mentioned, 
although the risk due to the small floor 
area allotted per bird is stressed. Respira- 
tory diseases can spread rapidly; and in 
the U.S.A., where broiler production has 
been going on about twice as long as in 
this country, these have become a serious 
problem. 

The brochure is well written and pro- 
duced; the illustrations give useful hints to 
the reader, and the pitfalls are clearly 
signposted. Dr. Allicroft is to be congratu- 
lated on putting a quart into a pint pot, 
and his booklet can be thoroughly recom- 
mended to all interested in the poultry 
industry. 

W.B. 


Tomato Growing on Small Nurseries. 
R. R. W. Foiiey and M. J. Dor tina. 
Department of Agricultural Economics, 
Wye College. 2s. 6d. 


This report is the result of an investiga- 
tion into the economics of small-scale 
tomato growing in south-east England, 
covering the crop years 1955 and 1956. 

Mr. Folley and Mr. Dorling draw atten- 
tion to the fact that to earn a reasonable 
return a grower must cover the full costs 
incurred on the tomato crop, though he 
may not always have a clear idea of what 
these are, The authors have analysed both 
cash and non-cash costs; and by averaging 
these and the returns from four different 
systems (specialist, and mixed crop pro- 
duction where tomatoes are grown in 
heated, cool and cold houses), they have 
provided a good comparison of the profit- 
ability of these methods. An interesting 
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point which emerges is that the profits per 
acre per week of the cold house grower 
compare favourably with those of the 
s 

The latter part of the report attempts 
to answer the question: “Can the small 
grower afford tomatoes?” Small pro- 
ducers of mixed crops are faced with the 
problem of how to obtain the maximum 
profit from their rotation. Two interesting 
tables, which demonstrate this problem in 
financial terms, show the interrelation of 
the tomato crop with freesia or chrysan- 
themum cultivation, The authors com- 
ment that “an average revenue of £180 an 
acre a week is realizable during July (from 
tomatoes) and that for every week the 
over-wintered crop is left in after its 
revenue falls below £180 an acre a week, 
opportunities for higher revenue are being 
lost”. 

In spite of the local and limited charac- 
ter of the information in it, this report 
should be of interest in many areas, both 
to small growers and their advisers. 

S.E.L. 


Milk in the West. Central Agricultural 
Control, Imperial Chemical Industries. 


Milk in the West is the story of two 
small dairy farms, which shows how in- 
tensive grassland farming can help farmers 
to overcome decreasing profits. 

The aim on both farms, which was 
cheaper production, was achieved by re- 
ducing the acreage of permanent pasture 
and establishing directly-sown leys. These 
were of long and short duration, and seeds 
mixtures were chosen accordingly. The 
management of the leys was good, with 
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alternation of grazing and cutting. Very 
little hay was made, reliance being placed 
on well made silage for winter feeding. By 
these methods more cows were kept, and 
concentrates fed per gallon were substan- 
tially reduced, resulting in steady profits in 
spite of falling prices. 

Although there is nothing new in this 
story, it shows very clearly how the full 
potential of grassland is still neglected, not 
only in the west, but over the whole 
country. The many photographs and 
tables add greatly to the value of the 
book in putting over to farmers the ad- 
varitages of treating grass as a crop. 

It is stated that the key to increased 
grass production in the west is nitrogen, 
but both text and photographs fail to 
point out the value of maintaining a good 
clover content in the sward—the cheapest 
source of nitrogen. 

Every farmer obtaining the book, which 
is issued free by Imperial Chemical Indus- 
tries Ltd., Nobel House, 2 Buckingham 
Gate, London, S.W.1, would do well to 
compare his own farm closely with the 
two described. 

L2: 
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. . . unless we can effect economies 
in the cost of producing the bacon pig, 


the writing is on the wall and 


the pig in Britain is doome 


Sir Alick Buchanan-Smith, Vice-Chairman, Pig Industry Development Authority. 


Strong words, but true. How can we effect these 
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and give them the food that will allow them to show 
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carcase at 48/6d. per score is worth £18.16.0d., 


so your margin over food cost could be 


£7 per pig 


True, this is not net profit (for there’s labour, 
depreciation, etc., to come out of it), but there’s 
enough to show that the answer to 


present production difficulties lies largely in 
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4% The control of weeds, an essential part of good husbandry, 
: is too important to be left in the hands of an expert in the 
\ wrong field. In the science of killing weeds people with the 
right sort of experience are those that can help most. 
May & Baker Ltd., who have been manufacturing chemicals 
for well over a century, have that experience and produce 
an extensive range of selective weedkillers for use on the 
farm at the lowest possible cost. 
y Detailed information is available on request. 
y ‘AGRITOX’ m.c.r.a. A general purpose selective 


/ 
y -; weedkiller for use in cereals, grassland and linseed. 


3: = ‘TROPOTOX’ .c.r.s. For use in clovers, 


S cereals, grasses, sainfoin, peas, and dredge corn containing peas. 


‘TROPOTOX’ PLUS An improved formu- 


4 lation of “‘Tropotox’ for use in undersown cereals and direct seeded 
leys. Recommended especially where there are heavy infestations 
of cruciferous weeds such as charlock and seedling runch. 


‘PLANOTOX’ butoxyethyl ester of 2:4-D. Econo- 


mical and rain resistant: for use in wheat, barley and winter oats, 
grass for seed and grassland. Especially valuable against the more 
difficult weeds. 


M&B ‘COMPITOX? c.mr-r. A low volume weed- 
killer which besides giving good general weed control, also kills 
BRAND. chickweed and cleavers. 


‘EMBUTOX’::s-v.2. The only safe weedkiller 


for use in seedling lucerne and white clover grown for seed. 


WEEDKILLERS ‘VARITOX’ 1.c.. For pre-sowing treatment of 


sugar beet and peas to control wild oat, and for post-harvest 
MANUFACTURED BY control of couch grass. 

MAY & BAKER LTD ‘SPONTOX? 2:4-D/2:4:5-T An economical spray 
DAGENHAM for killing brushwood or scrub in headlands, hedges and weed- 

breeding areas. 


) 





SELECTIVE 





TEL: DOMINION 3060 - EXT. 344 
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The World’s Leading 
and Largest 
Tractor Manufacturer 











ceo RMICK 


KEEP ON TOP... Coreen 


B-250 B-27 Ss When the ground is sodden, and the 


going is tough and slippery, then, more 


















rd 


30 H.P. DIESEL TRACTOR &  38H.P. DIESEL TRACTOR 5 
¢ Digerentia! ick | ie © Bight forward speeds and than ever, you'll be glad you're behind 
. Independent . ydrau. two reverse tra use tr actor 
© Self-energising disc brakes © Constant-running P.T.0. om ever. Gina boas ard 
© Reversible 3-point linkage © Independent ‘live’ hydraulics you choose from the IH range is 
* 
siisenntanasintteatess engineered with the big work output 


4 features you need to keep you on topof 
me bas , as Saas the toughest jobs. You get all-round 


B-450 BTD-G40 economy too, not just on heavy work, 








55 H.P. DIESEL TRACTOR 42 H.P. and but on any job you tackle about the 
te power with unmatched waction BTD-G »-. farm. Get to know more about these 
: aan —_ an CRAWLER TRACTORS outstanding tractors now. Your 
° = Dadtonsad team Pally ‘ee’ hydrate nearest IH dealer will be pleased to 
© 3-point track suspension 
bs “ hatch 7 give you full details and arrange a 
© One-piece main frame demonstration on your farm. 


INTERNATIONAL HARVESTER COMPANY OF GREAT BRITAIN LIMITED - HARVESTER HOUSE - 259 CITY ROAD - LONDON ECt 
Please mention AGRICULTURE when corresponding with Advertisers 
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Books on Agriculture, | Lloyd Jeubins 
Botany and Allied Limited 


Sciences of all publishers | 






AMMONIUM Salt Solution (contain- 






supplied from stock. = ing 1°19 Ibs. of D.N.B.P. per gallon). 
Catalogue of Books on Agriculture, Horti- (7-) Amine (Alkanolamine) Salt Solution 
culture, available post free on request. oS (containing 1°85 Ibs. of D.N.B.P. per 
Please state interests. | x= gallon). 
an J 

Scientific Lending Library S ( Amine (Alkanolamine) Salt Solution 
New Books and latest editions obtainable, | >= (containing 2 Ibs. of D.N.B.P. per 
ANNUAL SUBSCRIPTION, TOWN OR COUNTRY, <x gallon). 

ere more | “3 7 Amine (Alkanolamine) Salt Soluti 

F | a mine) Sa’ ution 

mo ees caedind ina at | al for pre-emergence treatment. (Contain- 
Authors and Subjects. ing 3°6 Ibs. of D.N.B.P. per gallon.) 
To Subscribers £1. 5s. net., to non-sub- | 
scribers £2. 2s. net., postage 2s. | Also full range of Weedkillers and Insecticides 





| including: ELJAY /MCPA (Sodium or Potassium) ; 
Second - Hand Books | ELJAY /CMPP; Amino Triazole (the latest in- 
Select stock of recent editions of books on Agriculture | troduction from America for control of couch, etc). 
etc. Books sought for and reported free of charge. 






Ask NOW for our very competitive prices. 


H. K. LEWIS & Co. Ltd. | LLoyD JENKINS LIMITED 


LONDON: 136 Gower St., W.C.1 South Bramwith, Nr. Doncaster, Yorks. 
Telephone: EUSton 4282 (9 lines) 













Phones: Barnby Dun 442/3 and 346 















FIELD GROP 
ABSTRACTS 


compiled from world literature 







If you are a farmer, agricultural 
advisory officer or research worker 
you will be able to keep abreast of 
recent scientific work on annual 
crops by reading Field Crop Abstracts. 

















Prepared by the Commonwealth 
| Bureau of Pastures and Field Crops, 
| Hurley, near Maidenhead, Berks., 
price in British Commonwealth £2 
per annum post free, for orders 
received direct from individuals. 


Write for a free specimen copy 
and judge whether you should 
THE FERTILISER SUBSIDY subscribe now to this concise infor- 


X Literature and advice ree from].Harold Thom i j j 

A pson,B.Sc.(Agric.), | - - a 

Chief Agriculture Adviser BRITISH BASIC SLAG LTD., | mation- and reference-journal 

Well House, Buckingham Gete, S.W.!. Askey 4606-7-8 
oC. 


TAKE ADVANTAGE OF 


or in Scotland from J. S. Symington, B.Sc.(Agric.), | 
116 Morningside Drive, Edinbur » 10. Tel.: 51791. “ | 


Please mention AGRICULTURE when corresponding with Advertisers 
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LOST TIME 


- a scaring 
thought ! 


Electrical breakdown on a tracto 
can disorganise your work-pla 
entirely. Sending the part fe 
repair means keeping machinery 
standing idle, losing time, losif 
money. But Lucas enable y¢ 
to beat this lost time bogey! 
Under the Lucas B90 Immediat 
Exchange Service you get 
factory reconditioned unit, full 
guaranteed, at a Cog 
comparable with a norm 
repair. And you get 
immediately — bringin} 
your tractor bag 
_ into service with th 
least possib 
delay, 


\\ 


The Lucas B90 Immediate Exchange Service also operates 


for cars, commercial vehicles and even motor cycles” 


Ask your local Agricultural Engineer or garage for full det: 





Se ¢ @ F.@ = eA S & Ff ® e Bternm™MtwGeHA OM 
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